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m THE SENATE OF TDE IGNITED STATES. 



ISO-L— Orrfcrud to bo i>riiilcd. 



REPORT: 

[To flccomp3n.v liill S. 1181.] 



The action of tlie Committee of the Benate on Foreign Kelatioiis 
upou -bills heretofore reported for aiding in the const ruction of an inter- 
oceanic eanal through Nicaragua is set foith in reports No. 1944, Fifty- 
fijESt Congress, second eeesion, and No, 1142, second session of the Fifty- 
second CongresH, made by Mr. Sherman as chairman of the committee. 

Those reports are adopted in bhis report and are made a part thereof. 

Since December 22, 1892, the date of the last reportof the committee, 
the president of the canal company has made an annual report to the 
Secretary of the IntBrior, as required by law, which, with his report 
made December 3, 1893, is appended to this report. These reports are 
made under oath by the president, and they set forth the actual condi- 
tion of the work on the canal and of the canal property up to Decem- 
ber, 1893. Before the date of the last of said reports work on the canal 
was suspended in consequence of the disturbed state of the money 
market, and has not been resumed. 

In consequence of such suspension there has been some loss, but not 
of a serious character, in the depreciation of the plant connected with 
the constniction of the canal, but all the dredges and machinery requi- 
site for dredging, and the houses, structuies, and wharves necessaiy for 
the work on the eastern diyisiouj have been supplied, and, with slight 
repairs, are in condition tor the immediate resumption of the work on 
the canaL 

These facilities for the work have been caroftilly prepared, and at a 
very low cost. The work on tlie canal and railroad alongside and the 
deepening of the channel leading into the harbor at Greytown has 
been done at a cost that is within the estimates of the engineers. 

Some expected difficulties have been solved in respect of clearing 
the eanal line, and as to the nature of the soil in the low grounds 
between the seashore and tlie divide formed by a ridge of low hills to the 
west of the month of the canal. These apprehended difficulties have 
been developed and overcame and leave the entire line of the canal, 
&om ocean to ocean, free from all practical einbarrassnient arising from 
any uncertainty as to the nature of the soil through which it is to be J 
constructed. ^M 

EuaiNEBRma and cost. H 

The engineering work on the canal, npou ■^^Vc\v ie-^CTA^ "i^s, ■*»«.««»» 
as a waterway, has been done so tliorougliVy as \o «,?^wefc e^'sv^ ^ wi^.'fe- 
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NICARAGUA CASAL COMPANY. 

gestion tliat it is faulty, or that it needs corrpctinu, after a critical 
examiuatiou by niauy of tlio beat eugineers in tlio United States and in 
Enrope. 

The details of the engineering and the estimates of cost of the canal 
ai'e given in the previous reiiorts of the committee and need not be 
here repeated as no occasion has arisen for any alteration in them. 
' The grand total of the estimates of the actnal cost of the canal, com- 
pleted for full sendee and extending to deep water in the Caribbean 
Sea and Pacific Ocean, thi-ongh completed harbors, is stated in the 
report of Chief Engineer A. G. Menocal "revised to coufonu to infor- 
mation obtained up to January 1, ISflO," at $52,087,340.55. To this 
sum Mr. Menocal added "suiveys, hospitals, shops, management, and 
contingencies, 25 per cent," amounting to $13,010,835.45, making the 
gi-and total of $(i5,08i,176. 

At the request of the chief engineer, the Maritime Canal Company 
submitted the full data of his estimates to a board of five engineers, 
who were selected without any suggestion from Mr. Menocal, tor crit- 
ical examination and revision. 

This board was composed of the following named engineers: John 
Bogart, E. T.D. Myers, A. M. Wellington, H. A. Hitchcock, and Charles 
T. Harvey, all of them men of distinguished ability and established 
reputation. 

They united in a report dated May 0, 1692, in which they increased 
the estimates of Mr. Menocal to the sum of $73,160,308 for actual coat 
of the canal and $14,633,363 "to cover specified and unspecified con- 
tingencies, labor agencies, shops, police, sanitary service, and incident- 
als." The gTand total of their estimate was $87,799,570. 

The reasons for the increase of tlie estimates are stated fully in their 
report. 

They were cautionary in their character and largely conjectural, as 
is shown by the following extract fi-om their report: 

Wo liave oaroftilly eiaiuiuod tlie nniiHiially fiill maps, pnifilea, borings, samples of 
muterialB, etc., wbiuh have been prepamd aud collecteit luiilcr ttie direottotiHof yaar 
ohief engineer, and tlio uompleteness and e\celleat form of wbicliretlect credit upon. 
your engineeriuK staff. 

We find certaiu elemonts of the designs snbmitted wliicli may probably be advaa^ 
tageoQBly modified. This would ia some caxea ledace and in otiiers increase the 
quantities. It is also altogether liliely that some parts of tlie work may he let at 
lower and other parts at higher prices than are estimated. We, however, are dis- 
posed to base onr conclusions on quantities and prices which should prove suf&oienb. 
to accomplish it upontbeaesamptiODof good and honest management, backed by an 
ample treasury. We have aeccssaiily borne in tnlnd the fact that the cost of the' 
notable precursors of this canul project, both at Suez and Panama, has greatly ex- 
ceeded the amonut of the original eatimatea, and that this has been troo of many 
other important works. While this might be, perhiipe, in a large measure traced to 
nufortiinate management, aa weU as the lack of suob. carefnl preliminary studies ua 
have been laid before us in this case, we have nevertheless endeavored to guard 
against a similar result by a liberal allowance for every nppareiit contingency. 

Acting on this principle, we have not yet deemed it wise to reduce the quantities i 
or prices of yonr chief engineer's estimates iu any instance, even when it appearei^ 
possible that this might prnd en tly be done. His tigureaare, of course, fonndeHnpon 
a better kiiowedge of the local uimditiona than we can now possess. But to the ex- 
tent to which it has appeared at all doubtful we have liberally increased one or both. 

The Maiitime Canal Company and the Canal Construction Company, 
compoaeil of men of great business capacity and experience, proceeded 
to raise the money to inaugurate this work and to prosecute it until it 
would comuiaiid the confidence of capitalists and the stock exchange, 
apon the basis- of this increased estimate, and they have expended, 
wisely and witli careful economy, more than $4,000,000 upon it. The 
worAy so far, has fallen within the estimates of Mr. Menocal, 
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The Government of Nicaragua caused a careful examiuation of the 
work to bo made, iu order to ascertain and rtetennine whether it had 
been prosecuted in conniliance with the coiiditious of the concesBlon, 
The Preeideut of Nicaragua, in a message to the CongresH of that 
Bepublic, made the following statement as to the operations of the 
Maritime Canal Company up to December 25, 1890: 

The qneations with tLe Interoceaiiic Cimal Company, ivhicli vara pending at the 
death of President Carnzo, have heea eatiBfactorUi,' aetcted by an agroement made 
the Sth of Octiiher last year, and flora that diite the works of couatruuliiia have 
been prnaeouted, if uCt with the rapidity whiuh we are bound to desire, with patri- 
otio iiniiutiuDce, yet with the lii-timi^as, foriunJity, and good jndgmeiit rei^uired to 
raise the credit uf the enterprise iu the money markets and attract the capittJ 
wanted for its realization. 

The company baa fully coiii]ilied with the uuiidition imposed upon it by aitiole 
47 of the Cardeuaa-MenoL'a! contrael — that is. to sjiend ?2, 000,000 within the first 
year after beginning the work of oonstructioa ; and all the preliminaty vorka 
(ilteady finished andthe works which are being carried on give lis right to helieve 
that the opening of yonr Isthmus will beconie wilhiu a relatively short time a bean- 
tifnl reality. Only yesterday and a vessel of great draft entered the harbor exca- 
vated by the canal company, in the game plaun whore fur so many ywars nothing 
could be seen but lagoons and bnuka of sbif'tiug rtnud. 

The report of the commissioners appointed to inspect the work on 
the canal was made to that Goverunieiit on November 6, 1890, and 
stated that after investigation they found that tlie Maritime Canal 
Company had expended between October 5, 1889, and October 7, 1890, 
the sum of $3,099,971.0^ upon the canal. 

This report wan received and publisheil iu the Official Gazette of 
November 22, 1890, and thereupon it was officially stated by President 
Sacaza that all the requirements of article 47 of the concession had 
been foUy comphed with by the Maritime Canal Company of Nicoragaa. 

kTHB ACTION OP CONGRESS. 
While this work was being thus successfully prosecuted by private 
citizens, with their own money, and after a contract had been made 
with a construction company for the entiie work to be done on the canal, 
the Senate, on April H, 1890, adopted the following resolution, in an 
executive session : 

Beaolved, That the Coniiirittee on Foreign Relations be, and it hereby is, directed,' 
to inquire into what steps have been takeu under the act of Congreaa entitled "AD 
act to incorporate the Maritime Canal Couipany of Nicaragaa," approved 20tb Feb- 
ruary, 1881 >, and what are the present couditious and prospects of the enterprise; and 
to oonsider and report what, in ita opiuiou, the inlerestH of the United Stales may 
require in respect of that interoceanio communication. 

In obedience to that resolution, the committee proceeded to make 
inquiry and summoned before it all the persons who had accurate 
knowledge of the snbject committed to them. The statements of tlie 
persons examined and the papers laid before the committee are printed 
in the report of the committee made, unanimously, on the 10th Jan- 
nary, 1891. 

A free and full dlsoasBioii was had between the committee and the 
ofiicers of the Maritime Canal Company and the construction company, 
which resulted in the bill htst reported by the committee to the Senate. 
That bill embodied the terms upon which it was ascertained that all 
persons concerned in said canal as owners or contractors were willing 
and consenting to place the concessions of Nicaragua and Costa Bica, 
uid all that had been doneuiidertheni within reach of the power of Con- 
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^^H States would be iiiUy secured agaiust loss upon its guarantee of tbe 
^^^H tioiirla ol' the company to the anioiuit of $100,0IKl,UU0. 
^^H Tlte i-eductiou of the stock of tbe compauy to $100,000,000, the 
^^^H.liii)itatiou of tiie issue of bonds to a like sum, ttic. retireuieut ana cau- 
^^^Bicellation of all the existing contracts and obligations of the conix>auy, 
^^^P and the appointment of (lOvernment directors in the company, were 
^^^^ the leading conditions imposed upon the Maritime Canal Compauy in 
the bill that was reported to the Senate. It is not necessary here to 
point out more fully the provisions of that bill. 

This action of the Senate and its acceptance bj' the people created 
the belief and excited the desire of the couutiy that the canal would 
be speedily constructed under the immediate auspices of the (iovorn- 
meiit of the United States, and with the use of its credit. 

This sentiment and conviction has increased from that time to the 
present, and it has been encouraged by the fiict that the great leading 
political jiaities of the country have declared in favor of its constrao- 
tiou by the United States, as far as that may be done under the con- 
cessions of Mcaragna and Costa Rica. In the annual messages of our 
Presidents this subject has uniformly received a strong indoraement. 
The policy of the measure then reported, and of the bill herewith re- 
ported, is largely based upon the duty of Congress to make the rates of 
tolls on the canal as cheap as is consistent with duty to the stockholders 
for the benefit of onr coastwise commQirce. 
Under such circumstauces it was natural that the owners of these 

j concessions should confidently expect that they would be virtually 

^^H required to yield their property and their rights as concessionaires to 
^^B tbe disposal of Congress. 

^^H The action of tbe Senate was taken up, eagerly, by the people in all 
^^^r parts of the country^ who, iu State and commercial coiiveutious, iu 
! boards of trade, and in earnest individual effort, discussed the subject 

and sent many memorials to Congress asking that the United Statea 
Grovernment would proceed with the work, so that this should be "am 
^^^ American canal under American control." When the people had thus 
^^^L taken up the subject and were pressing its consideration it seemed to 
^^^B be impossible, as it would be impatriotic, that the canal should be 
^^^P placed under the control of a European Crovernment, or should be 
^^^^ constructed by and placed in the power of European capitalists. 

Cuder such conditions the property of the company and its credit 
were virtually placed in the power of Congress, and the company was 
so far deprived of its freedom of action that no eflbrt was made to 
secure foreign aid, either from capitalists or governments. 

Then the disturbance in the financial affairs of the world, which 
began in the Argentine Kepublic, extended to Australia and then to 
Europe, and finally to the United States, cut off all hope, apparently, 
of the construction of the canal for years to come by the tmaided 
efforts of the company, and forced the suspension of work upon it. 
When the canal company was thus rendered powerless, as it appeai'ed, 
^^_^ to go on with the work, capitalists from Europe made propositions to . 
^^Bj the company, which are yet pending, to enter into an agreement for 
^^H- the completion of the canal on terms fai- more liberal to its present 
^^V owners than any that have been ottered by the United States, 
^^^ If action by Congress is delayed unreasonably the company will be i 
compelled either to abandon the concessions and lose the money they | 
have already invested in the canal or t« accept the ofters made to them H 
I by the fijreigu capitalists, j 

^ ^ . ^ a 
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If either of tbesc results whonlil follow the inaction of Congress, the 
peojjle could not censure the canal company for yielding; to a fate that 
they could Lave avoided if Congress bad not taken np the subject of 
constructing the canal through the aid of the United States. 

The work done on the canal is x'^rnianent, as far as it has progressed, 
is important as a demonstration of the liual snccess of the location 
and plan of the canal, and it will not be abandoned by the commercial 
world. The canal will be built, 

THE GOHOESSIONS. 

Tlie valne of the concessions made by Nicaragua and Costa Eica to 
the "company of con str net ion," which have been made permanent and 
irrevocable by the decrees of those Governments, could scarcely be 
overstated; and the Government of the United States, in its legisla- 
tion, granting a charter to the" company which is aiccepted by those 
guvernjnenta, ;uid is being a«ted upon and conformed to by them, is 
closely connected with all that is granted in those concessions. 

The concessions are very liberal in grants to the canal company of 
every right and privilege that can be necessary for the constmetion, 
conti'ol, protection, neutrality, maintenance, and management of the 
canal. They are framed with extreme care in every particular, so as to 
define clearly the rights and privileges embraced in tlie grants and 
reservations. The concessions cover the period of two centuries. They 
cover a fee-simple grant of more than a million acres of land of veiy 
valuable quality, in a country that is «levat«d considerably above the 
water level, with an equable and healthy climate, with cheap and eon- 
veaient transportation, after the canal is completed, covered with valu- 
able forests; especially ailapted to the culture of cofl'ee, cocoa, sugar, 
sisal, and other vahmljle textiles, and all the tropical fruits. 

Mr. Meuocal, the chief engineer of the maritime canal of Nicaragua, 
in a recent letter addressed to the chaii'man of this committee, thus 
describes the lands granted to that company in the concessions of 
Nicaragua and Costa Kica: 

U. S. Havt-Yard, A'oj/of*, April 9, isa4. 
Hmi. JOKS T, MoltGAN, 

U. S. Senuior: 
Db&R 3ir; Referring to yonr iii<;iilrie« in onnnectiOD with t1ie lauila grnoteil 
by NiotuiLgiia and Costa Riuii in Iheir respoctive ooncesKiiinti to tiie Maritime 
Cauol Couijiany uf Nictiragiiii, I beg tu Hay Iliat, tut a liirge jjrupnrtinn nf this Inntl is 
ooropriBeil iu alternate irrcgnlBrlj' uhnpeil lots ou 1>otli I)uukb tif th« river Son Juan, 
ttttm tlie lake tu OcUoa, aud on tins flowoge line of tlio baaiua in the vulleya of the 
8bq Frauciaoa aud Deseiulo^ thuir uggreeate aureole ee-n only ho luicnriitoly deter- 
mined after a careful location uf all the lota ftuutuig ou the siuuoua banks of the 
river and biiBina. However, it may be aafelv estimated that the feu simple gronts 
by Nicaragua agKregute uot leaa than 800,000 acres and thoae by CoatA Ricu 200,000 

Both Nicuragna aud Uoata Rica have placed at the dispoeal of the cninpany, tree 
of charge and witLouu reservatiou, all the spaces belonging to the gtuti<fl, whether 
on the mtiiuland oi iu the lake and its islands, or at the porta, roadsteads, or rivRra, 
Ueeeeaary fur the constrnctiou of the canal and its accesaoty works, and fur the devi- 
ations of streams aa well as for reaervoir, the areaa Hooded by waters raised b? the 
oonatructioii nf dama, aud the spaces occnpied by the porta, railruadi*, light-honsoa, 
bnlldinga, etc. 'I'he acreage of the lands included in these easenieuts may be eeti- 
n>at«a at uiit less tlian loO.OOO acres, and 50,000 in Nicaragua and CostA Rii 
ivspectively. 

^ the lamia oconpicil by the canal from the Atlantic ^o the lake belong to th», , 
fttftt^B of Nicaragua and Costa Rtca. West of the lake the coual is located throng^ 
private tiiuda, aud the canal company has alroailv iiaid to the Corei'mnentof HiMUb^^ 
agna jf50,U0O for 3,000 acres of Uuclrequirod for tlie couatrnctiavi uV \,'q.« v-kos^wv,-- — 
aide, as provided iu Aiticlu xx of the 
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Of the 1,000,000 aPFftH of IjmilB included in the reH-Bimgilu Rr.'inU of Nioaragnn and 
llCoBtaKica JG(I,(HK) nnresaro luoated in alli^niitto lots on boliU Kides of the i-auai iind 
aloag the buoka nf tliu river Selu Juan fraoi the Atlantic to the lake, and 640,000 
kores BIB compriaifd in 10 lots of 20 aqaiiti^ inilen each granted bf Kiuaragaa, and 25 
lots of 8 square milea uach ceded Ly Costa Kicii. Thnxe lota ace to be selected by 
the compnii; in auconlHiice with theae goveTutueuts from the existing public laudR. 

Between the lalii 
tainiui 



'd"</Ki 
present 



these laudB, it Ih diHii 

nd the Atlantic the tt, , ,.. -..g, , 

■li siqiply 111' timber, well adapted for consttuctians of all kinds, 
111 liiiuni tion with the bttildiuR of the canal and for exportation 
■iiiis 111' iiauHportatlon to the ports have been establiahed. At 
iivi;.! u.ivigiition on the itver San Juan is the only route oounect- 
tli thi: iuturioi of the country. There are several large streauia, 



I iu the same condition the 



th< 
t>ai 



led by e 






L^thoAtluutic 
tnbutariea of the San Jui , . . „ 

navigable several miles int« seetions ot the country c 
water, but these Htreums, like the mother liver, are nov 
(lauish oorniiierora fouud them. 

The Boil in luiil'Drmly I'ertile and offers many adviiiit 
ar, rice. bi;i!is, nini, Hlier plants, uocoaniit»', b;in:iiii 
jr tcopiiMl iiiiil siiiiit.iiipii'iil plants, aud iu thii lii:;ii 
iiultivulioii i.f ('(ilirr. TbUsWemolit issustaini'd h\ 
forests cinciiiit; tlml, scitum ••( the country and by liir 
the banks of I'ivei's, n'heiu the native huts are Kiirroiiin 
and vegetable gardens, from which the ttettler gathers t 
by only druppiug the seeda and letting nature take its o 
On the coast the land is low, but well drained by ni 
amatl lakes, and is Hpectally adapted for the cultivation of bananas and other tropi- 
cal fruits. A few miles to the interior the foothillB are met with, and firom there Co 
lake the cunntrj is mlliog, with intetveuiug fertile valleys, the hilla risiiig 
_o 300 feet; the whole being weU. watered and covered with a Inxurions gruwth 
id giant trees. 

irndor the modifying influence of the northeast trades constantly cooling and 
inrifyiug the air, the temperature varies from aliontTi" at night to 85'^ iuthe shade 
' oon, rarely reaching SD^; and as to the liealth fulness of the country I can add to 
official records of tue Governnieut surveying expeditions and of the anal com- 
.{lany my own personal experieuce in the last twenty years. Dnringthattimel kave 
made eleven ti-ipa to Nicnragua, with an averiige residence In the country of about 
six months on each trip, or live and ona-half years altogether. While there, myself 
and asBiBtants were constantly engaged iu the arduiius work of exploring this unin- 
habited section, cutting onr \vay through the deiiue undergrowth, wading rivers and 
awamps, and running instrumental lines in all directions where the topo^aphy sug- 
gBHted any favorable? features for the location of the cnnal. 

We lived on the plainest food and slept at night under the scanty protection of a 
of canvas, a rubber blanket, or a few palru leaves. These hardships and pri- 
rations were of seveml months duration, and on some of my trips without medical 
advice. Fortunately none wiia ever needed. No member of' the party ever auftered 
serious incouveuionce Ironi illness due to the climate, and our health, fur from btiiig 
impaired, was generally improved, and we all returned to our homes in better coudi- 
tion than when we left it. The country, therefore, offers advantages lor agricul- 
tural pursuits as well as for residence, and it is reasonable to exjiect tbut, with 
the building of the canal and the introtluction of railroads, improved water trans- 

'ition, and the increase of population, the land granta referred to will become 

valuable, 
[oping that this information may be of some value to yon in connection with the 
bject we both have Bo much at heart, I remain, with best wishes .ind kindest re- 
'gards, yours siucerely. 

A. G. Mr^N-oc.»L. 

All minerals in these Linds are granted to the coinpa.ny, and tbey are 
regarded by careful observers as being valuable. 

When the canal is completed tlieae lands will be worth not loss than 
$10,<J0(I,0U0, and if they are aohl doriiig the progress of the eonatruetion 
will yield a large sum to the treasury of the company. 

Among the valnable grants niaJe to the caual eompauy are the bed 
of the river San Juan from the location of the great dam into and 
through Lake Nicaragna, for all the nses and purposes of constiuctiiig 
the canal and of unrestricted navigation. 
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^^^^^H^ KICARAGUA CANAL COMFAHT. ^'^^1 

^^^B COlVniEQClAI, AND POLITIOAX. VIE'W. ^^| 

^^^*A more general view of the value of the grants in these con«e8sioaa ^^H 
to the commerce of the United Stsvteti, to our coast-line tratUC) and with ^^| 
reference to their importance in a military sense, necessarily raises the ^^| 
estimate of their value into a sum which, if counted in money, is really ^^H 
incalculable. The former reports of this committee, which are em- 
bodied in this report, contain exact data thiowing the full light of truth 
upon this subject, and render a more extended comment unnecessary. 

Several valuable papers that treat of these subjects have beeu recently 
printed by order of Congress, included in which are the reports of Capt. 
Scriven and Maj. Duttou of the U. S. Army, and others, besides 
reports upou Hawaii and onr rights in Bering Sea, which bear with 
great force upou the commercial and military importance of the canal 
to the United States. Concessions of such value and importance that 
have already commanded an expenditure of more than $5,000,000, wisely 
and economically employed in permanent work on the canal, uuder the 
careful direction of private enterprise, must be worth more to the own- 
ers than the money they haveexiieuded, and will command a greater • 
sum in the market if they are offered toT' sale to all bidders, I 

To the Unit«d States, in a political and strategic view, and as a seaJ 
xoute to our Pacific coasts, shortened by more than half the length of J 
the present ocean route, this waterway is otUgreater importance thaa, J 
the Suez Oaiial is to Euiope and Great Britain, or than the fi-eedom of J 
the Bosphorns would be to Russia. j 

As a competitor with Great Britain and other ti'ansatl antic nations 1 
for the commerce of the Pacific 0<iean, this canal is indispensable to I 
the United States. I 

On these points, also, the previous reports of this committee were I 
quite full, and they supply the data for almost exact estimates that any j 
one can easily make, and need not now be repeated. 

A general view of the geography of the coasts of the Atlantic and , 
Pacific oceans and the lands that lie between them leave no room for ' 
doubt that the amount of tonnage that must pass through this caual ' 
will, almost iu the beginning, equal that which now passes through the > 
Sues; Canal, and will be, in the near futui-e, very much greater. 

The exchange of commodities between the eastern coasts of America 
and the eastern coasts of Asia, and of Japan and the islands of the 
Pacilic Ocean, which will seek the transit through Nicaragua as the 
shortest and most open route of navigation, will, of itself, supply more 
tonnage to pass through this canal than all that now passes through 
the Sue/. Canal. 

The tiade between these countries will be more direct than it is now, 
with London as the common point of distribution, aud will therefore 
be cheaper than the present system. The Kicaragnan Caual wijl thus 
be given the preference over the Suez Canal by merchants and navi- 
gators. When we add to this the traffic that will pass in ships between 
the Eastern andWestern coasts of the American hemisphere,the amount 
of tonnage that will pass through the Nicaragnau Canal must belargely 
in exceasof that which will find its way through the Suez Canal. A care- 
fiiUy prepared statement is appended to this report, marked Exhibit No. 
3, which shows tlie value of the commerce that is tributary to this canal. 

The Cordillera range of mountains, extending the entire length of 
South America, tbrbid the hope that the esistein and weateru eoasta 
of that Continent can ever interchange their commerce by means of 
^■^ilways so as to make it adviyitageous. ~ 
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Althougli tlie United States and Canada liave, in a measure, over- 
come ttie like, but less dillicult, ubstructioiis of tbei: uioiintjiiii lauges, 
'ly driving I'ailroadB across them, the expenses of iiaiiaportation are 
" heavy that they practically iorbid coiunierce between the Eastern 

id Western coasts of North America. 

On this account, the commerce between tlie eastern and western 

lastB of Mexico by rail is not considerable, anil as to Canada, it is 
trifling; while as to the United States it is greatly below its proper 
value, and onr Paeiflc-eoast commerce is seelting ship connuunieatiou 
witli Em-ope around Cape Horn and throngh the Suez Canal at a 
destnictive loss of time and interest, and an increase of freights and of 
damage by long journeys on the ocean through all seasons and climes. 

" The slup's Journey around the Horn" is a distress to commerce that 
the civilization of the age requires to be removed, and the route through 
Micaragna is the only possible remedy for this universal evil. 

It is not too much to say that this condition, so ea^y to be remedied, 
will be a reproach to the men of this age if souie active and decided 
movement i« not made to relieve against it. 

To point out the dangers, hardships, loss of time, and the deatrnctiou 
of life and property incident to this only waterway connecting the At- 
lantic and Pacific oceans, which must be navigated in the roughest 
seas and the most inhospitable climate in all the world, is only to 
repeat the experience of seafaring men for ages past, and to evoke a 
prayer from them that the United States will do its obvious duty towards 
them. 

THE STRATEGIC VIBW OF THE CANAL. 

The importance of the Nicaragua Canal to the United States in a 

ilitary and strategic view would demand of us an expenditure of ten 
times tlie sum that it will cost to build and protect it. Germany and 
Great Britain have already occupied every island and harbor in the 
Pacific Ocean south of the Alaskan peninsula that is a fit place for a 
naval station or for dock yards, except in Hawaii* and the harbor of 
Pango Pango, in Samoa. 

On these we seem t<) have a feeble hold. On the southern a.nd east- 
ern seas that wash our coasts, these powers and Spain have occupied 
and have strongly fortified every available harbor from Honduras to 
Halifax. The greater number of these naval strongholds are estab- 
lished for no i)urpose of protecting or detiending any European jtower. 

Those in the Atlantic waters and Carribean Sea are intended to con- 
trol the United States in her military operations, while those in the Jl 
Pacific Ocean are intended to hold military control over the W'^estern i 
shores of both the American continents. The United States is com- 
pletely circumvallated, on the north by British Possessious and tlia 
trozen ocean, and on the east, south and west by these military posts. 

The embarrassment of this situation, not to say its danger ,,ought to 
excite onr earnest attention, at leasttothelindingnf some way to avoid . 
it, if we can not get our consent to overcame it. In our efforts so far ; 
to provide some safeguards against a strong and inflexible aggression 
that moves with a settled pui-pose to gain every point where advantage 
is to be found, and to hold it, we have expended, possibly, more money, 
but with less effect, than European powers have expeuded to encom- 
pass us with fortified naval stations near our coasts as bases of supplies 
for their fleets. 

From these the most powerful ships of war can assail onrbarbors, and 
retire to cover in case of necessity, while the United States must double 
Oitpe Morn lu sending assistance liofii our eastern to our western coasts. 
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Witli the canal at our couimatid we need not have two fleets to pro- ] 
tect our coasts, as we are now compelled to do. at a cost already eseei 
sive and is greatly to be increased. Witlioiit tlie canal we are, rela- 
tively, in a situation of deplorable weakness. 

COMPABBD WITH THE SUEZ CANAL. 

Wlien private enterprise in Sonthern Euroi)e first addressed itself to 
thp task of opening a sea-level canal through the Isthmus of Snea, there 
was no lesson of experience to guide the movement or to assure its 
success. After a time the Khedive of Egypt, without the liruian of his 
suzerain, the Sultan of Turkey, supported the undertaking and put j 
heavy burdens on hia people to sustain it. 1 

This wise and heroic decree of the ruler of a government nearly 
relapsed iu to barbarism secured the Suez Canal and should have secured 
the inviolable independence of hia country. But the value of the canal 
to commercial and jjolitical aspirations for dominion attracted the cupid- 
ity of Great Britain and has drawn that great and costly work and the 
independence of Egypt into the grasp of that Empire. ■ 

If it shall result, from our indifference or dread of expansion in the I 
direction of national duty and of self-preservation, that Great Britain ( 
or any other great European power shall get the control of the c 
sions that we have, so far, refused, the result is even now plainly n 
itiest, that the Central American States will repeat the experience of ] 
E^pt. 

Then we shall have our country broken in its coast line of trade and 
defenses, by a European i)ower, not iu violation of the Monroe dcie- 
trine, but this will bo done in the name of these Eepnblics on and 
near the line of the canal. The precedent ibr this line of action is 
already established in the moral forces that keep Great Britain in con- 
trol of the Mosquito Reservation in Nicaragua, and iu the actual -j 
sovereign assertion of right and power over The Belize and the Bay I 
Islands^ against which we have '-proiested overmuch." 

This 18 said to be impossible without our defeat iu war. But why 
should we answer with a threat of war an aggression that can be 
avoided, or repelled, by the guarantee of the bonds of a company 
seven-tenths of whose stock is owned by the United States^ ; 

An examination of the financial value of the canal will show that it j 
Is to be the best great property in the world. The Suez Canal is an j 
nnquestioiiable proof of this statement, and we add to the former state- 
ments of the committee, on this point, the following facts: 

SUEZ CANAi. 

The Suez canal is 87 miles long, 66 of which are actual canal, the 
other 21 miles being lake navigation. The canal and its appurtenances 
were completed on or about the Ist of January, 1870, and cost about 
9dl,000,0l)0, Siuce that time there have been expended for betterments 
and improvements, including the deepening of the channel, about 
$24,000,000 more; bringing the total cost of the canal up to ab<mt 
$115,000,000. The canal was originally 26 feet deep. Its present depth 
IB 28 feet. The canal today is capitalized at about 890,500,000 in stock 
and obligations. The difference between the cost and its present capi- 
talization in stock and bonds was made up by receipts from various< 
Boorces applied to construction and improvement account. 

" is commonly reported that the actual cost of constriictviw^i. 
td $50,000,000. 
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The following staf*nient shows the iinoiber of ships and net tounage 
Kvhieh jiasseil throngli the Snez Canal, and the rtoss receipts there- 
Ifrom, from 1870 to IS9:i, iochisive: 
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The cost of admiuistratiou, operation, and maintenance of the canat 
for the years 18S8 to 1S92, inclusive, was as follows: 



» (abont) .. 

1889 (aluut).. 

11890 (about).. 

M891 (about}. . 

p|893(aboDt).. 



. $1,200,000 

. 1, 350, OGO 

. 1,375,000 

. J,475,0"0 

. 1,435,000 
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A large proportion of these expenses were incurred by the dredging 
made necessary to relieve the canal from the dritling sauda of the 
desert which accumulate. 

The actual uet revenues of the company for a series of years past 
have been upwards of $12,(H)0,000 annually. The net profits in 1892 
were 41,728,543 francs, or about $8,345,000, and the dividends declared 
for said yeai' were 19-8 per cent, including the taxes retained for the 
sinking ftrnd. 

The shares of the company, originally issued at 500 francs each, are 
quoted on the Paris Bourse at 2,692.50 francs. 

The shares of the 8neK Oanal held by the English Goverumeiit and 
purchased for £4,000,000 are worth to-day over £19,000,000 in the 
open market. 

The business of 1892 and 1893 suffered from the general commercial 
lepressiou throughout the world, and was lighter than that done in 
891. In tlie said last-inentioned year the net profits were 49,091,892 
francs, or about $9,800,000, and the dividends declared on the stock 
tliat yesir amounted to 22'4 per cent. 

The effect of the Suez Canal upon the commerce of the world is 
apparent from the fact that whereas in 1870, the first full year of its 

leration, there passed through the canal 486 vessels, I'egisteriug 

16,600 tons, the number of Vessels pjissiug in 1891 was 4,207, regiscer- 
'llig 8,700,000 tons. 

J.he most significant fact in this enormous increase is that the 
average size of the vessels nsing tlie canal in 1870 was but little over 
1,300 tons register, while in 1891 it had increased to over 2,090 tons, 
and in 1892 to 2,200 t«ns. 

The outside limit of the coat of the Nicaraguan Canal is $100,000,000, 
but the committee assume, in corresiwndenee with the estimates tliat 
have been so carefullv made and revised, that the cost will not exceed 
$70,000,000, and that, if it should, there will be a fund in the treasury 
of the company from tlie sales of stock remaining undisposed of equal 
to $16,000,000, in all $86,000,000. This stock will go to par as soon as 
the construction of the canal is resumed, if not as soon as Congress 
bas provided for the guaranty of the bonds of the company. 
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THE ABVANTAGHS AND RISK. ^^M 

B advantages to be derived from tlie nwuursliiii "oy the United ^^^ 



?lie advantages to be derived from tlie nwuursliiii by the United 
siatea of $70,000,000 of the ^tiick of tiiis eompauy will be a boon to 
the people that is not equaled by the benetits of auy work of a public 
character in which the United States has ever engaged. It is a free 
gift to the eovmtry, which the enterprise, courage, and skill of a few 
earnest men has placed in leach of the Government that it could 
never have acquired through diplomatic effort. Under the treaty made 
with Nicaragua by Secretary Frelinghuysen, the profits to be derived 
by the United Stales from the canal tolls were not nearly so great as 
they would be under the bill now reported, while that concession was 
to be at a cost of $5,000,000 ; and in the arrangement proposed by this 
bill, the United States gets $70,000,000 in stock that ia worth more 
than the stock in the Suez Canal, without cost and without danger of 
liability. 

It is entirely improbable that the Treasury of the United States will 
ever be required to advance auy money either for the construction of 
the canal or for the jiayment of inteiest on the bonds, even whUe the 
canal is in process of construction. The iuterest on the bonds, even 
after «70,000,000 has been expended, is *2,100,000 per aimuui. If it 
requires seven years to complete the cannl, the issue of bonds required 
win be about $10,000,000 each year: that is, $300,000 the first year, 
$600,000 the second year, $900,000 the third year, aiid so on, until the 
seventh year, when the sum needed to meet the interest woidd be 
$2,100,000. At that time the canal will be opened and in fall operation, 
and its income even for the first year wiU reacli $5,000,000, at the rate 
of tolls now received by the Suez Canal. 

At the beginning of each quarter the bonds required to be guaranteed 
and sold will cover the interest to aecme during that period, and there 
can be no donbt that the accmiug iuterest wlU thns be provided for in 
every case. Under the plan of this bill it is scarcely possible that the 
Treasury of the Uidted States will ever be called upon to supply a 
dollar of money to the canal beyond the small sums that are required 
to meet the expenses of the Government iuHpections required by the 
act, and these will be made by naval and military officers, in almost 
every instance, who are already in the pay of the United States. 

When Great Britaiu, after the Suez Canal was completed, saw her 
advantage in the investment of £4,000,000 in its stock, there was only 
a vague impression that it would result in a profit, in money, yet in 
about fifteen years that has increased nearly 400 per cent, and ia pay- 
ing an annual dividend of over 22 per cent. 

It is impossible to avoid, or to discredit, the weight of this fact of 
actual experience, in a matter that is so nearly a case in point. The 
only diiierence in the two canals, as earners of profit, is that the Nica- 
raguan Canal has a vastly wider and more Incrative field of commerce 
from which to draw its revenues than can be relied upon- by the Suez 
Canal. 

Can it be expected that Great Britain will cease its efforts to gain 
control of the Nicaraguan Canal, and to hold the keys to the equatorial 
belt of commercial dominion that reaches around the world, when her 
experience in controlling the Suez Canal has brought to her, in less 
than a quaiter of a century, sach increase of profit in mouey, and such 
extension of commercial and political power! 

One of these new gateways of the connnerce of the world must belo'x^ 
to Americans and be under Ameriian couLcoU \?v\\'S.Xft fcwVtYV^Naft. -"^ 
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capital can build tliom, but tliey must lie under national earf^, and be 
kept open by a powprl'ul arm for equal international nae, 

The Government of tlie Unitod Stiitea and onr responsible men of 
this day will have a severe reckoning with posterity and with their 
political opponents, if the example of (Ireat Britain goes unheeded 
aud her manifest policy to douunate the commerce of the world is 
quietly permitted to prevail, to the dishonor of our country and the 
disappointment of the hopes and desires of the people of the Western 
Hemisphere. 

DIPL0M4TI0 AND OTHER OBJECTrOKS. 

In the former reports of the coniinittec the right of Congress to en- 
gage in tliis work has been aufQciently discussed. 

There seems to be no objection urged at this time, except that it is 
not a wise policy of oiir Government to do anything for our Navy, or 
tor our national defense or protection, or for our commerce except 
within our own borders. What will we do to protect the fur seals 
under the restrictions of such a policy t 

Objertion has been made that the Maritime Canal Company of Nica- 
ragua is a private corporation, whose bonds the tJniteil States is asked 
to guarantee. In law and in fact this is a wholly untenable statement. 
Private individuals can not own more than 7 per cent of the stock of 
this company under the provisions of this bill. The United States, 
under the bill now reported, will own 70 per cent of the stock, Nicit- 
ragua will own 6J per cent, and Oosta Rica will own 1 per cent of the 
stock. 

So far from this being a private corporation, or one for the benefit 
of private pereous, three independent governments will own 77J per 
cent, the Maritime Company 16^ per cent, and private persons may 
own 7 per cent of the stock. 

These facts completely answer these objections; but, if more was 
needed, the concessions and charter of the company, declare this to be 
a public act throughout, and the representatives of the stock owned 
by three sovereign republics sit as directors at the council board of 
this company. 

No corporation connected with a business subject could be more 
completely a public corporation than this is. Not only is it a corpora- 
tion to promote public ends, but it is also international in its scope and 
purposes, and nearly municipal in its authority over a neutral zone in 
Nicaragua and Costa Eica, fixed by the concessions, and supported by 
grants of authority that affect all maritime nations. 

No diplomatic relation of the United States is in the least degree 
affected by its participation in the promotion, assistance, and control 
of the Maritime Canal Company of Nicaragau, under the provisions of 
the bill as it ia now reported to the Senate. 

Our powers in Panama for the protection of the isthmian transit 
are not greater than those guaranteed to the United States in our 
treaty with Nicaragua for the protection of a canal through the terri- 
tory of that Republic. 

Under such authority, the United States has, on several occasions, ■ 
landed trooi}s at Panama to protect the railway across the isthmus, 
built by citizens of the United States under a charter granted by New 
York. This incursion of military forces into Panama has crented no 
fi'iction and has not excited any feeling of uneasiness there or in any 
oil(ej' quarter. 
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The attitude in wliich the United Stiih-Ji is plai-eil, iu rcsixjct of IhiM 
canal, and as it is defined in tlie bill now i'e)ioi-t«<i to tbo Senate, is in 
accoi'claoce witli all of oar treaty rigtitis and obligations with all 
countries, and it can not be a Jnst cause of uueasiaess to any power 
in tlie world. 

All conimei'cial nations are d^'ply interestt-d in tJeis canal, and none 
of them have intimated a donbt as to the faithful observance on tbo, 
part of the United States of the limitations contained in tlie coat 
sioHH of Nicaragua and Oosta Rica for this waterway of nittions. 

It would be idle for us to hunt for objections where none exist 
the part of other uations to our close relations with this canal com- 
pany. It has been more than five years since Congress, through one 
of the committees of the Senate, began to deal with this canal iu a 
serious way, and during all of that period the work on the canal has 
been steadily progiessing uudei' the charter which is proposed to be 
amended by this act 

Ample time and opportunity lias been given to other nations to make 
objections to any action of the Government of the United States in rela- 
tion to the canal, if any objection has ever been contemplated by them. 
All this business has been ti-ausacted without the least effort at con- 
cealment.' The committee have not found any embarrassment to this 
work in our relations with foreign countries. On the contrary, every 
ti-eaty we have, that relates to the canal, provides tor and snpiH>rts the 
attitude in which the bill now reported places the United States in 
reference to this great iuteinatioual work. 

STOCKS AND BONDS OUTSTANDING. 

The bill hei-ewith reported to the Senate deals (exclusively with the 
Maritime Oanal Company of Nicaragua, an organinatioii that is ex- 
pressly provided for in the concessions of Nicaragua and Costa Rica, 
and is therein distinctly forecast as the proteg6 of the United States. 

The bill requires that all outstanding stocks issued and obligations 
for the issue of stocks or bopds sliall be canceled, and all existing debts 
and demands against the company shall be extinguished, and all con- 
tracts for work to be done, or materials to be furnished, shall be taken 
up before this act shall take effect, so as to have the company free of 
all debts and demands at the time of its reorganization under this act. 

The Secretary of the Treasury is empowered to render a final de- 
cision as to all suras to be paid to the Maritime Company tor its prop- 
erty and to enable it to pay its outstanding debts and obligations. 
The stock liabilities and the concessions, witli all their incidents and 
all outstanding obligations for the delivery of bonds of the company, 
are to be paid for iu the stock of the company, not to exceed 87,000,000, 
or sucli smaller amount as the Secretai-y of the Treasury shall deter- 
mine to be just and equitable. 

On the faith of these obligations and stocks, the construction ooi 
pany, which was employed to complete the canal at a total cost 
$220,000,000, in the stock and bonds of the Maritime Company, ad- 
vanced and expended in surveys, plaTit, machinery, materials, labor, 
and salaries, with interest, a sum of money alleged to be equal to 
#4,500,000. 

This bill requires the Secretary of the Treasury to state an account 
with the Maritime Canal Company, as to all the items of these cash 
expendituresand to determiue,tinally, the amountthei-eof, and to deliver 
the bonds of the company guaranteed by the United States, to an 

LOuut equal to the sum so ascertained and deteroiiueA, t'i^ ^ *K^*tRftfti. 
,000, and to have the same ■AV^\\ct\.toV\ift\i*^i^<\«a^^if^*-'«*^«*^^ 
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^^H giiislimcut of all demands upon the conipiiDy for saiih cash expend!* 

^^V tnres. In explanation of the iictnalsitnation of the Maritime Company, 

^^^L with reference to these inatterB, the attorney of that company Bubi"-"" 

^^^B ted to the committee the Iblluwiug: 
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"The bill provides that the Maritime Canal Company shall have not 
exceeding *4,5lt0,00U in gaarantied bonds, and not more than *7,0(HJ,000 
in stock, with which to call in and cancel the following securities issaed 
by it from time to time, to wit: ^H 

Stock issued to subscribers for cash, $1,014,500, ^H 

Stock paid for concessions, $1:^,000,000. ^M 

Stock paid for work, «3,50-l,y00. ^M 

Scrip issned for bonds paid for work, $6,855,000, 

Iji all, 823,374,400. 

"In addition to the redemption of these stocks and outstanding obli- 
gations for stock and bonds the Maritime Company is required to 
procure the coustructiou company to the cancellation of the contract 
of January 3, 1890, its most valuable asset. 

" To cany ont the above requirements the consent of the cdustrnction 
cwmpany and of its stockholders, as well as that of the other persons 
holding secunties of the Maritime Canal Company, must be obtained 
before the provisions of the bill can be carried into effect. 

"The bulk of the securities to be redeemed are now held by the con- 
struction company, but about $1,300,000 of the stock of the Maritime 
Company and $1,300,000 of obligations for Maritime Company bonds 
are held by persons not connected with the companies, who are not 
likely to i)art with the same ibr less than par, no matter how much less 

Pthey paid for them. 
"The stockholders of the construction company will doubtless couBeat 
to any fair and equitable provision which will give them a fair return 
apon their investment. The construction company has raised and 
expended, under its contract with the Maritime Canal Company, about 
$4,451,568, which represents about $4,404,900 of Maritime Company 
stock and about $6,855,000 of Maritime Company bonds to be issued to 
them. One million dollars of the stock of the Maritime Company was 
sold to the construction company for cash, at par, aiid the balance of 
said secarities were issued, or agreed to be issued, under the contract 
with the construction company for building the canal, of date January 
3, 1890. 

" In addition to these amounts the construction company acquired 
$13,000,000 of maritime company stock in payment for the concesBionB. 
This amount included the $6,000,000 of stock to which the promoters 
are entitled under the concession from Nicaragua. 

"If this bill becomes a law, and if the Secretary of the Treasury, under 
its proviaions, so decides, the Maritime Company would have $4,500,000 
in bonds with which to pay its cash obligations, resulting from the i-eci- 
sion of the contract with the construction company, for completing 
the canid, and $7,000,000, in stocks, to redeem $6,855,000 of its obli- 
gations for bonds. 

"Of this sum, $1,300,000, or thereabouts, are in the hands of the 
public and can only be reileemod at par. 
"The stockholders of the construction company, in consenting to snr- 
I render for cancellation the securities held in their treasury, would, 

^^■- therefore, probably receive no more than $3,200,0{»O in cash for $4,451 - I 
^^^BSS expemled on the canal work, ■ " "700,000 in stock for theij^ J 

■l -JL ^^ 
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concession sold to the Maritime Canal Com)iaiiy. The constnictioa 
eompaoy, in ordei' to raise money to work on the canal, had to eell the 
aecuiities paid to them by the Maritime Company at much less tliau 
par, so that the sum realized from their sale is much less than they 
will have to pay for their redeiniition, and they must, therefore, sustain 
a heavy Urns on the whole transaction. It is equally obvious that the 
Maritime Company must be in a position to do eqnal justice to all the 
holders of its secmities without distinction, in order to call them in 
and cancel thein, as is required iu the bill to be reported to the Senate," 

The difBcultlea to be met in this reorganization of the Maritime 
Canal Company under this proposed amendment to its original chaiter 
have been very great, and involve very considerable sacrifices on the 
part of the company as it is at piesent organized, but the committee 
are assured that all that is required in this bill will be speedily accom- 
plished. 

A company that is willing to accept this pittance of stock and bonds 
for the valuable rights and concessions thus placed within the power of 
Oongresa, involving a large loss to individuals, is entitled to credit for 
something more worthy of their enterprising and patriotic spirit than 
to be regarded as a body of adveutureis anxious to get rid of a bank- 
rupt coucern. 

The concession of 70 per cent of ]iaid up stock to the United States, 
when the present owners get not exceeding 7 per cent, is not a very 
slight matter, at least to them. 

Under their concession from Nicaragua they are entitled to Si6,000,000 

paid up stock, all of which they surrender in order to get $7,000,00(1 

of stock with which to fre* tlieComj)any of all stock already issued 

and all outstanding ohligatious for bonds and stock, amounting to over 

jl6,000,000. 

^B CONCLUSIONS. 

^^^n view of these facts, and of the certainty that the property of the 
Maritime Canal Company is of immense value and can be sold to foreign 
syndicates at a sum far greater than is provided in this bill, the com- 
mittee feel constrained to declare that, in their opinion, the conduct of 
all who are financially interestfld in the canal and concerned in the 
effort to place this subject under the control of Congress is free Irom 
Belfish purposes, and is honorable to them, and is entitled to be 
regarded as a patriotic sacrifice on their part. 

This bill provides for the guaranty of $70,000,000 of bonds of the 
Maritime Company, bearing 3 per cent interest, payable quarterly, the 
principal to fall due in not less tliau ten, nor more than thirty years. 
This reduction of the amouut of bonds to be guaranteed, below the 
$100,000,000 provided in the previous reports of the committee, is in 
nearer accord with the estimated cost of the canal, and it leaves 70 per 
cent of the -entire capital stock of the company in the ownership of the 
United States, and 16J per cent in the treasury of the company; to all 
of which resort may be had, in case of necessity to raise any adtlitional 
gam, if any Is required, to complete the canal. 

The safeguards provided in this bill to prevent any possible injury 




I 



to the United States tliat is within reach of the most cautious fore- ^^H 

cast, are ctiiefly as follows: ^^H 

1. The Uniti^d States, at all times !i.nd in all conditions of the coin-'^^H 

'pa ny. is to appoint t«n of the fifteen nienibers of the board of dLc«<:.<i«».«^^H 

i. zz J 
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and allthecxpenditiu'esaiid operations of the company are to be iiuder 
the general superviBiou of Uie Secretary of the Treasury, 

2. The President may, at any time prior to July 1, 1897, suspend the 
issae of {^uarauteed bonds until Congress shall otherwise dii'ccti. 
After that time the condition of the work will, it is believed, be so far 
advanced, and its practicability will be so well established, that this 
authority will no longer be usefal. 

3. The power of foreclosing the mortgage of the company, by sale, 
upon the order of the President and without judicial proceedings, is a 
reservation of the means of snmmavj' disposal of the mortgaged estate, 
that may be found asefhl. 

i. The President may, in his discretion, appoint a board of three 
engineers, to inspect the canal and everything connected with it, bofore 
any bonds are issued under this act. 

5. All work on the canal as it progresses is to be examined by 
inspectors appointed by the President of the United States, who shaU 
certify quarterly to its actual cost, before any guaranteed bonds are 
delivered to the company in payment for it. 

6. No money raised by the sale of bonds or stoek of the company 
shall be applied otherwise tlian to the cost of the construction and 
equipment of the canal. 

These general safeguards, provided to insure uarefnl jirogiesp, faith- 
ful administration, and honest conduct on the part of all persons who 
may be connected with the work of building the canal, are supple- 
mented by othei' provisions of like charactei' relating to the details of 
the plan and purposes of this act. 

The present moment seems propitious for opening this waterway 
that is indispensable to our physical and political geography, and to, 
the proper care of the Goverimieut for the protection and prosperity o£ 
onr Pacific coasts. 

The plan and certain ettect of this bill, if it becomes a law, will be to 
put into active business employment iS100,000,000 of money borrowed 
from our own people, without lisk to the Government. Such a niov«j« ^ 
ment at this time would stir all industi'iea into activity and releas*^,] 
other hundreds of millions of dollars that are now being hoartled qkS 
employed in gambling in stocks. It would furnish good and wh(d«> T 
some employment to 50,000 Americans that are marching on the hi^- 
ways, begging for work and olteu for food. 

It would yield to the United States, at the rate of one dollar per tooi f 
for canal charges, not less than $4,000,000 pei- annum of dividends ott 
its $70,000,000 of stock in the caual. . 

With this fund, if so applied, we could grant, or pay, to our coast-' 
■wise navigators the full amount of tolls they would have to pay to tbih J 
canal. Or, if we chose, we could, with these earnings, build a shipi 
canal for military and commercial purposes to connect the Great LakQ$' 
with the Gulf of Mexico, through the Mississippi River. * 

If we can aftbrd to pay intei'est on $100,000,000, locked up iu tin 
Treasury to protectour national credit, weeould even better afford, if th»( 
wa« a necessary result, to pay interest on $70,000,000 to save to otu 
commerce between the Atlantic and Pacific States the average distana 
of 10,000 miles, in eveiy voyage, and the crossing of the torrid zou«| 
twice in the journey, going out, and twice on the return trip, and tba 
passage through the dreadful seas of the Antarctic Ocean. 1 

The committee adheres to the estimate of the annual earnings of theij 
Nicaraguan Canal, made in their former rei)orts, as the minimum sui^ 
thatwill probablybercalizcdfrom tonnage tollsand passengers, although 
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the facts now in view indicate a mncli larger aam than $!t.OOft,n00, at 
the rate of 91 per ton, wliile the Suez rate is more than $2 per ton, i 
This would pay 3 per eent interest on $70,0(H>,0(Ht, amounting to 92,- 
100,000, and cost of maintenance and current expenses $S,0(Mt,(Min, and 
would leave for dividends $3,900,000, of which seven-tenths would 
belong to the United titabes. j 



[Senate Ei. Doc. No. 



DErARTMBST OF THB ISTltlUOK, 

fFaskitigloa, December 5, 1S9S 
Sir: I have'tlie honor to transmit herewith for the inforoiation of the Senate 
the original report of the Maritime Canal Compauj of Nicarflgiia, anhmitted to this \ 
Depttrtment this day, in ai'i'Drdnnce with BBction 6 of the act of Congress approved 
Fetimarj20, 1889, entitled "An act to iucorporate the Maritime Canal Company of J 
NicaraBna." 

Very respeutfuUy, 

JOUN W, NfUlLE, 

Secrelars, 
ITie Pbesidbnt of thk Senate. 



E ANNUAL RKPOBT o 



ITIMK CANAL CO.MTASY OF NICAHAGUA, 



The Sechetary of titb Interiom; 

Sir: Puisiiant to iuction 6 of the act entitled "An act t« incorporate The Mari- 
time Canal Company of Kicaragna," approved Felirnary 20, 1889, which provide* i 
that said company shall niake a report on the first Monday of Decomher in oaiih | 
year to the Secretary of the Interior, and in atcordaiice mith the instructions 
received from yon prcscriliing the form of each report and the particulars to Ir 
given thereby; the said Maritime Canal Company of Nicaragua here!>y reports a 
follows : 

First. That the regnlar aunual meeting of the company was held at Nu. 44 Wall i 
street, in the city of New York, on the 3il day of May, 1893, pursuant to the pro- 
visions of the by-lnwa. and that at snch meeting Messrs. Chnrles P. Daly, Danii*! ' 
Amnien, Horace L. Hotchkiss, llcnry E. Uowlauil, anil James U. Eustis were duly 
elected directors of said i:ompany to till the plates made vacant by the nlass who^e , 
term of office expired ou the said 3d day of Ma^, 1892, and to serve for the period of 
three years, aa provided for in the said act of mcorporatiou. 

Secoud. That the hoard of directors of said company, as no^ constituted, i 
poaed of the following stookhnldera : 

Clan 0/M95.— .Toseph Bryan, Jnmea Roonevelt, Hiram Hitchcock, Thomas B. At- ' 
kins, and Horatio Gu^iiuiin (Kicaraguan director). 

OJoMfl/ jaw.— Alfred B. Darling, Franklin Fairbanlis, C. Ridglcy Goodwin and . 
Alexander T. Mason. 

Clanof 1S9S. — Charles P. Daly, Uaniol Aiumen, Horace L. Hotchkiss, Henry E. 
Uowland, and James B. Enstis. 

A mi^Jority of the above-nnmei] directors are citizens and residents of the United 
States. The vacancy existing in the class of 1891 has not yet hnm tilled 

Third, That at the first meetiuE of the hoard of directors held after the said ' 
annual election, the following olhceia were duly elected lo serve for tile euauiug 
year, to wit; President, Hiiam Hitchcock; vice-president, ChurlesP. Daly; aeci-e- 
tar^ and treasurer, Tbomaa B. Atkins. All of the officers bo elected are cilizena and 
residents of the United States. That at said meetine the following directors were 
elected members of the executive eonimittee, as provided for in the by-laws of said 
company, to wit: James Kooeevelt, chairman; Hiram Hitchcock, Horace L. Hotch- 
IdsB, C. nidgley Qoodwin, and Alexander T. Mason, 

Fourth, lliat the interests of this company are i 
Bepuhlic of Nicaragua by Mr. Gonzalez Fspiuoaa, ni 
-while Mr. Louis Chable represents the corporation in 
iBSepuhlio of Coeta Hica, 
8. Bep. 331 2 



It present represented in the 
i resident agent at Managua; 
a aimilar oapaolty at &ui Joaa, 
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Kiftb, Tlint on the 11th Any of Defieniber, 1SS9, in m^corcluiii'o with the provieiona 
of MicCJou 1 of the Baiil not of iDCoriiomtiou, a certllipate of the aiipaiiiUneiit of 
Meoam. Ualy, Uoyt &. Mmmn, coniiHetorH iit hiw, of No 44 WnH Mrc^t, in tfau city of 
Hew York, as Lliu uttonie.VB of tbn Mitritilue Ciiuiil Cumiinny ul Xiesraj;u>, w»s iluly 
made Uy the preeiclont of the couipuuy auU Ifleil in the afficu o( the Svcrotaiy M 
Stkte ol the United Slates, and said liriu ure still the logiU ruprefwututivee of saiA 

^uth. lliat Hinco the organization of the Maritime Canal Company of NicaragiiB 



ftuooDting in the uggregato to the aum of $1,011,1)00, of wbi«li umount $1,001,150 
b»ve be<en paid into too treasury in cash ; that there has been paid into the treaaary 
from other aourcea it^,2»9.70, making; the total amonnt of cash received 31,010,749.70; 



thftt the other oBsetB of the comjiauy ooneist of its capital stock, of Uie concessioiis, 
righta, privileges, and firanchises which it now owus, tuid of the plant, equip- 
ments, materiala, landa, bnildinge, Btractnree, railnaya, et«iUuboat3. t(?lephone and. 
telegraph lines, tire'lges, locoiniiCives, cars, mHcfainery, atures, machine nhops, sap* 
plies, and other property in Central America, iuclndlug the lands situated betneen 
the lake and the Fuciflc, which ne purchased from the Qovemment of NicaragoA 
for the route of the canal, at a cost of $50,000, in accMardance with the provisions of 
the Nicaraguaii concession. 

Seventh. That since the organization of the company it has paid for property^ - 
iFork and labor done, and materials fnrniBlied in the execution ol the work of ooD' 
Btructiog the canal and in administration expenses, the sum of $81o.61!).63 in caob. 
and 31,^ shares of the lull-paid capital stock of the company of tiie par valne of 
SSgltffi 000, and is obligated for $6,855,000 of its lirst-niortjiiige bonds. It hcte oIho 
issued 180,000 shares of it« capital stock of the put valne of Jlg,0()0,0(iO in payment 
for ooni!i:Bsi unary rights, privilegOB, franchinDH, and other property. 

Eighth. That the liabilities ofthe company consist of the ainonnts still due nnder, 
tile concesslonsgranted to the company j of the ^,855,000 of bonds before men tionad, 
the naid bonds being due to the Kioaragao Cauiil Construction Company lor work 
and labor done and materials fiinilnhed in theexecutiiinof the work of uunatmctiag 
the Iiiterocoanic Caual, and of cash liabilities outstouding and unpaid to an amonnt 
not excwding (50,000. 

Kinth. That while the work of actual oonstruction was not formally inaugurated 
nntil the 8th day of October, 1889, prelirainBry work on thocnnal was i^onmienood 
on the 3d day of Jnno of that yi-ar, since which time opomtioiis have been prooo^ 
anted with diligence and energy. The following atateuient covers the period that ' 
has eiapaed since the last-monlioiied date and shows what has been accooiplishcd by- 
the company in Nicaragua since the inception of the canal work up to the time cMF 
this report, 



The axial and detailed snrveys ofthe proposed int«roceauic canal, ita harbonj' . 
locks, and other accesaory work, were completed early in the spring of 1889, and 
the final location of the ronte from ocean to ocean practically deterniiucd. Several. 
mouths elapsed after the completion of this work before the voluminonn plans and'^ 
drawings prepared by the company were approved hj the Government of NicaragtU' t 
and the formal counoencemunt of construction authorixed, dnring which time aooTM' 
of engineers was kept constantly employed and much valuable preparatory wotit' 
wasdone, sachas the commencement of theereciion of permanent quarterB(WliarveU^ 
Btorohouses, clearing the ground, and accnnialatlng supplies, tools, machmery, eboi 
The uecessity of securing a safe entrance from the Atlautir.to the old port (whiolk 
nutil 1860, was easily accessible to vessels of upward of SO-foot draft) was realised 
OB indispensible to economicnl and rapid progress, and therefore the lirst work of 
actual eonstruirtiou was in execution of the engineers' plans tor restoring the hoc? 
bor. One of the means to acDonipllsh this end was the erection of a brca.kwat-er to 
protect the entrance. This massive work, which will nltinLately absorb much at- 
the rook excavated fVom the divide cut, has )>een pushed out about 1,000 feet and ha«,-y 
been filled in with brush niatlreHsea, rock, and hydraulic- cement concrete. QnajC;T 

I ' tors fur uccommodution of the workmen and storage for snpplies were eracCpd ueu^l 
this work, and a railroad track has lieeu laid upon the breakwater and exteniieir 
landward to facilitate the handling of building material andolher snpplies. '- " 
ft'araework of this breakwater oreosoted piling only was used, as the marin 
soon destroys unprotected wood. The lUling placed within and beneath the heav^ 
creoBoted timber fr^inework forms a solid maes of what would otherwise be iusuj 
flciently pioteoted Irom iujnry by the elements and by the teredo. The bar in frond 

I of the old gau Juan harbor has, since 1860, been one of the most difBcnlt o- "- 

i The breakwater was constructed from the beach to and .icrose this bar, and ol-l 

I thongh it encountered the fnit fnrce of the waves, it w;ib caiTled forward thriiugl^ 

I the heavy surf withont interruption on account of the wi'iitber and without acoi-i" 

dent of any kind. As it advauced it ail'orded a partial ehuHer to tlie beach ti 
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ward and also servod ae a, Imrricr ti> tlie inoviug Hand, which, impelled by the 
mute iind pruvHiling wiiidH and driven uonstantly tu the westwni'd, bnilt up and 
nJlLtntaiiied the sand spit that thirty years ago closed the old port of 8an Jnan. 
This artiiii'iat int«iTuptiun to the operation of the winda and ciiirent permitted 
coantervailing forcea ot nntnre to uome into play, bo that by the time the pier had 
been pushed out 600 feet the snud bench ondsi: ita lee was b irept awaj and a channel 
fonned toramuniealing fi'om the iipuu ocean to the old harbor irad restoring it to the 
extent of permitting the eutraiite of light-draft Bnagciiig vessels at a point where, 
sis months before, there was a aandliank 3 or 4 feat above the sea level. Tbeat- 
tninmeut of this result iraa without the assietanco of any dredge or any arUHcial 
aid other than that afforded by the breakwater. 

It is evident from this experience that the plan of the engiueers for the restoration 
of the port of San Juan is not only theoretically sound, but plttcticable. The build- 
ing of the pier has steadily progreaaed as materials were aviiilable, and its total 
length, as already stated, is now over 1.000 fuKt. The depth of the uhaunel under 
the lee of the pier roaubed 10 feet when the structure had been extended 800 feet. 
In tile winter of 1890-'91 a drodge increasad this depth to about 16 feet, which baa 
since been maiatained, except m mstiicted areas, which are easily deepened by 
dredging. The flrst deep-sea veaael tu enter the restored harbor was the steamer 
Sverdivp, with a cargo of machinery, etc., on the 7th of January, 1S91, and since then 
many other vessels have frequented the port. 

The construction of permanent buildings was begnn in the summer of 1889 and ha* 
been in progress ever since. The completed Htinctnres are all of wood (pine from 
the United States) and are roofed with corrugated galvimiEed iron. The oEQcea, 
quarters, aud hospitals are neat and comfortable, being I'Uiled and painted and pro- 
vided with wide verandas outside. The permanent buildiogs thus far erected aie < 
in the immediate vicinity of Sau .Tuan, whcro tha geaeral headquarters are located J 
and where the niDSt imiiortant operations liavc been cuntentratad. They consist of i 
five groups, covering an area of about 1} acres, aud huve a door space ae staled T 
below: ■ 

Headquarters 

Hospital 14,174 \ 

Lars depot - - 

Etttlroiid hondqunrtera 18,7T8 J 

Camp Cheney 7, lO&J 

Total 75,902 

Besides the above, numerona and extensive -wharves e(|nipprd for unloading 
freight^ sheds, small onthonscs, water tanks, etc., have been ■■onatrnct«d. The 
mucnlne and smith's ahops are aq nipped 'with a varied and extensive n«sortment of 
modern IooIh. A tramway connecte the more Important of these eslAbliahments. 

"Work iu rloaring the uaual line of forest growth waa begun near Greytowu in 
January, 1890, and for a distance of about 10 wiles back from the coa«t a clearing 
has been made of 4ftG Icct in width. Similar work was commeiicad im the west side 
of Lake Nii-aragua iuthe month of November, 1890, aud for 9 miles the ground there 
is ready for construction work. 

A telegraph tine to the interior, connentiug with thetelei^raph systems of tbe coun- 
try and the ocean cables, was one of the first works commenced, and it was soon 
pushed through to Caatillo, coverins with ita loops a distance of GD miles. For the 
first 10 miles the line ran across a very diflicolt ewamp. where the work was most 
ardaona; the polea of native timber were difQcnlt of procurement ; and, together with 
all other snppliea, had to be earriad to where tbey wore needed by men wading in 
watar fromli to 4 feet in diqith. In some jilacestho water was ao deep that thepoles 
could not be set iu tha earth at all, and vu such eases they were aecnred to tree 
Hfumpa, and otherwise supported by wire guys. Through the hill country the line 
voB not only an expensive one to biiild, but is diMcnlt to maintain, and to protect 
the wires aud poles from damage by felling timber it was necessary to make a clear- 
ing of the forest along the line to a width of about 100 leet. In addition to this 
telegraph service, all the ofQces and the more important camps aud stations are now 
ulho in ti>It;)>b(>uio communication. 

Ah 111'! iieavicst aiugle body of work to he aoooniplislicd on the whole line ii 
cenlraiod within a distance of 3 miles at thcrock-cnt.l.ing, "The Eastern Divide, 
as the time required to completo the canal will ncwMs.i.rily be meBHored by the time 
■pent in opening thiadeep rut, it wiii* rim";!!!!'!!!! iiii]"i[l;iiit U> iii'^(:ill!i phiiit tbrtha 
-work at the earliest dntti possible. Tliv iliiinnliic- •<!' n;iiis|KiiiiiiL; [•■ I lie Dividft 
tie quantity of machimi.v, vu\. [ircilr'il iVir tlic In m\ y in'K iiiti in;; <■• lie done 
HxBit point made requisite llif iiiiiiirilnile riiUHii mnim nl" ,i ijii linjiil. This ■■ "'- — 

imenccd iu tlie summer 111 ib'M' nnii lin.-- ln-,ii )lll^lll■(( loiv-iAv.^. \sV>\\ v.> 

The lino traverses what iiad uhviija Ueuu i^uusviy^\«>\ ivv wu^iiiMiV 
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Hrat 10 UlileH there un- bill, i 
I heavy ruins net in nnil tlie 
ftet. All the eiirtli iisi-d for HIliiiR hart to be broiiglit fri.m a distuuce by c 
Uon traiiDi, whioh neiMasituti-d lu.viiig the track first and Disking the roquired em- 
baiilcmeut afterward. 

To BoeoiupllBli this, a heavy viirdiiroy of logB was Inid for muoy niilps. TbeM 
logs, wbioh were prooured from ibe neighboring forest, were rolled, HoMted, or 
dragged by mnu power alone lo the line of the proposml track, and there Ixid trana- 
veremy hb compactly iih poMible. Upon tliom were pluced longitudioal Rtrinijevs, 
ooasiating of natlre true trunks, on which tbe railroad ties were laid, and nptm 
these the Hteet rails wore then spiked down. Trains loaded with sand were tan ant 
over the atruclure and the eand dumped and packed inlii the interstices and nnder 
theties, which were raised gradually by the workmen until the desiTod grade was 
secured. There were 6 miles iu all of this conHtroctiaii tkrongh swampa, tbe meu 
working tnoat of the time in water rendu ng above tbe knees and olteu to The w«Bt 
or amipitfl. I'he material used for grading and baUastliig the lirst S niilea of the 
roadbed was taken from the cunal pvism, near the harbor, and distributed along 
the line by oonstniction trains, the cars being luiided by means of a Hteoni shovel ot 
navvy, capable of delivering 1,300 cubic yards per day. 

There are several places aJoug the railway where streams and other water conroos 
are crossed. These are spanned by pile btidgOH, and a powerful steam pile-driver 
has been nsod in their oonstmotion. The portiim of road already coinpletuii is tbe 
most (liEHoult of the whole line, and bnt 7 miles now remain to be bnilt to remA 
the Eastern Divide. There are several miles of side track, switches, etc., already 
in place, and the road is equipped for construction work witi i locomotives, 50 oars, 
steani shovel^ biillast-nnloader, and all other requisite appliances. All the crnantfM 
and bridge timbers are of Nocthem pine, charged with 16 ponnds creosote oil to ths 
cubic foot. At the terminus on the harbor is a fine wharf, 2G4 feet long, built' in the 
best manner of creosoted timber, and equipped with modern steam conveniences f(w 
handling frei^t rapidly. I'he aorvcy for the remainder of tbe line, extending to 
the San Juan Giver at Oi'hoa, has been completed; in fact, two locations have been 
surveyed and ptoliles prepmed in sufHcient detail to permit accurate estimates ol 
cost. Between Lake Nicaragna and the Pacific the railroad line is also located, and 
everything made ready for its cons true ti on, which jniist neoesBarily precede the 
inauguration upon a larger scale of the work of excavation. 

In tbe summer of 1890 there was purchased from the American Contracting aaft. ; 
Dredging Company tbe extensive and valuable plant need so successfnlly on tta^< 
eastern end of the Panama Canal Irom the year 1S91 to the callapse of that eul^^^ 
prise in 1888. The property consisted of seven dredges, the most powerful BT^'J 
built, two line tugboats, twenty lighters, several laimches, the equipment of an entitftj 
machine sliop, stationary engines, pumps, and a vast quantity of tools, spar" par^^ 
materials for repiilra, etc. Many of the articles are in quaiitities which will suSos'-, 
until the completion of the Nioaragna Canal. " J 

During the antumn of ISfK) this dredging plant was transferred to San .Iiian A& 

Norte, where portions of it were irainediately equipped for work, and three of tks ' 

dredges have since been in use for various periods, ujion the canal proper, in tjiA i 

I harbor, and in the entrance channel leading thereto. Dredging on the canal line 

' west of the barbor has nninteriupfedly been carried forward and a point well inlwKl ; 3 

. has been reached, by an open channel 17 feet deep and varying in width Irom 150 W'j 

230 feet, which drains the swamp andlowers the level of tlie Bwamp waters, there tor: i 

securing for the railroad embankmeut immunity from iiijnry by flood waters. S^- 

iibstructiouB to £l*e dredging have been encountered so far, although tbe oanaJ h«k .' ^ 

now been opened for a distance of about 8,750 feet. A powerful seagoing suotlwBilW 

dredge for deepening the channel across the bar bus been constructed in Scotland fia ■] 

the company and ia now reaily to be sent to its destinaticm. - ^ 

Thefloating plant bus been kept in nspair, nud the buildings, ofBcwt, quarters, anS ' i 

hospitals maintained iu good condition, while the equipment of the machine shopa ^ 

being increased r« there is need. 

All the engineers employed on the line have been and are of known and trioj' ' 
ability. Those in positions of chief responsibility have hail extensive practice ift* 
works of engineering ciiustrnction in tbe United States aod tbe tropics. The engl-. ' 
neors, administrative stafl', surveyors, and nearly all tbe skilled mechanics havA;4 
be«Qbired iu the United Statea and smil out nnder ooutract for at least a yeai^*^ 
service, and several bave been eontiniiously employed in Nicaragua for npwanls crirCl 
. three years. Nolivcs of Central America and negroes from the island of .Fam^eau 
I iiave been employed I'or unskilled labor, and all employes have been not only bouseAll 
and fed by the comiiuny, but also supplied with medicine and hospital atten<lauc^V 
' The rate of wages paid to ordinary laborers varies from 20 to 30 boIuh per month, imafl 
it is evidimt liiim pHst cxpuricnee that au abiin dance of ai'climated labor, eiitirol**! 
adapteil lo tbe company's needs, is readily obtainabLu from the localities nameX 
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Nil Cliiiiose or otlinr Asiatic workman hnve been employed, nor n'iU siidi bo iiaed 
upon tlie work iu tlie fatiini. 

In I lie loc;Ltioii of tlie tuiiial line the route olioBen from nmoii^; the iniiuy teiitntivn 
lines ma iras that which pi'eHciited the fewest (lit}icnltieH. No vhuuge i'rom the Iocs.* 
tioD first deEided. npon Lob since been made, exoept as fartbt<r examination and 
stndles have demoiistrated the certainty of betturuients, eitlier by shortening the 
lenirtb ut decrsHn.-i^ the diffluaitlee and cost of lonstmction. Dnring the pnat year 
one or more parties of eugineeis have been coustautly in the iield engaged In critical 
esamination of the topof^apby at eoi-tain locaiities where previoos surveys had sug- 
geated that hetteriucDtH in the location or design might be practinahle. In some 
oases, after very cloae examination and study, thuir hopes proved unraulizable, bnt 
in one instance instrumental examinations have cnmpletely douionatrated not only 
the practicability, but the economy to rannlt from a rectulcation of the line. The 
location previously adapted bet vceen the sites of Looks Nob. 2 and 3 involved a cnrva 
of large radius in the sailing line thiongh the second Doaeado basin. It is now dia- 
covered that this curve may be eliminated, wilh a saving iu ilistance of upwards of 
1,000 leet and a saving in earth excavation of upwards of 600,000 onbio yards. 

A site for the Ochoa Dam has been located about a half toile below that origi- 
nally cboaen; should the boiiu|!a yet to bo mads at this locality prove its suitability 
of foandation, without mntorialiucreafloof coat over that already assigned iu the 
ustiinat«a, another curve in the Hailing lino may bo eJiminaied and a large reduction 
in maaa of excavation will bo poaaible. A party of etiginoers baa boon for many 
montha engaged in boring the strata at the propuaed situ of La Flor Dam, which ia 
located about 3 miles irom the Pacilic terminus. Although thoir work at last ml' 
vices had not been completed, yet the resnlts already known demonstrate the cer- 
tainty of securing a aoUd rock foundation for the dam and for the lochs svhich are to be 
built at this point. This existence of a solid foundation of homogeneous limestone 
at an inconsiderable depth is regarded as very important, for it will permit the 
struotion of a dam of less miisit than would have been required on the clay fonnda^ 
tion contemplated before the deep borings with the diamond drill had been made. 

A party of engineers was also engaged for many weeks in further surveys for tJiei 
minor canal required under the concession to be built between Lake Nicaragua and 
Lake Mauagua, for steamboat navigation, known as the Tipitapa Canal. This wor^ 
which is not of large magnitude, has now been so thoroughly studied that plans can 
lie prepared for conatrnction and ererything made ready for ita speedy completion 
within a short time. 

At the Machuca Rapids, in the San .Tuan Kivet, a considerable mass of rock has- 
been removed, improving the navigability of the river at this point. 

Abont two years have elajiBed since the old port was reopened, and the correct-' 
ness of the theories upon which the works for reopening and maintaining the barbof 
anil its entrance were based bus been thoroughly demonstrated to the satUfactioil 
of the engineers. Hydrograpbic parties have been kept constantly at work, adding 
to their previoos innwiedge of tidal and other correuta aud in the projiaration of 
eharta aljowiug the eflcct of the works of constrnction upon the coaai line aud the 

In March, 1891, the Hon. Warner Miller, preaident of tho Niciurngna Canal Cou- 
stmction Company, accompanied by a large ataiT, visited the KopubLc of Nioaragua 
and made a complete and thorough examination of the entire line of the canal and 
of the numeroua works conveoted with the conatrnction thereof. Tlie reports 
received irom thia expeditiou wore moat gratifying, and showed that the work thou 
acc'implUhed had been done iu a syetemntio manner, with all possible carp, thur- 
ou^btiess, aud diG]mtch, and within'the estimates of the engineers. 

hi iidditiun to the results nlrcady achieved, as beroinbefure sot fortb, the company 
ban orgutiixed and establiabed in Nicaragua a complete hospital service andhuspor- 
fecti-il the sitiiitary arrangements in aud about ita cutups and heatlquarters. In the 
early part of 1889 the medical work was carried cm by iwsistant aargeous located at 
different points along the canal ront«, bnt tho department was not regularly ory;aii- 
iKod nntil October of that year, when & chief surgeon was appoiated iiud the hos- 
pital at henflquartorH was virtually completed and made ready for occupation. 

Thishoapital at present oonaists of thirteen buildings, of which five are two-story 
atriicturea aurroniidod by broad verandaB. The remaining buildings of the group 
are one-story atrncturea, for the most part built of wood. Tho total capacity of the 
hoapital is 1^ beds. It ia sitnatod on the boaoh, about 500 feet from the surf, aud 
is eqnipped withafirat-clssspharmnoy and operating room. Owing to the mildness 
of the climate', it ia possihlo to provide perfect ventilation with a smaller number of 
cabic feet for each patient than would be considered necessary in a colder climate. 
In 1890 it was found neceasary to erect, 6 niilea up the railway line, at Camp Perez, 
- temporary hospital, known as temporary hospital No. 1, accommodating about 

' -alients. This hospital consists of one large building, containing, in addition 
le Keneral laborers' ward, a pharmacy aud nurses' room. A. sccouil iii\v\Wi»'fe'««» 
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«Tect«iI Tor cnlTiiary ]iiirposi'8 
•At iliUureut times at poiutH r 
\ of tlie work. 

During tlio time covered by tljis report Htatioiis -Imve liecti r-ivi'lr-hi-'tl nr Ciimp 
Fruncii, uii thu lip-ach; CNntxo. oil the San .Inau Hiver; Porn \i i-,- . 1 1 ', : ■ ..i-iiu'- 

don, un theDi'soadoRivor; Lake Wilit^o; Bnti fruiioiacoRivei. :i\uj, 

N*. I. Theso station* are all on tUe Aflautb iliviaiou, "\i I' ■■ -"m 

ttatioiialinvehei'n operated nt different times utKiTas and Ti|i;r;i;ij li. i.ir rUuu 

witti httadqnHTtera liuapital, an e IB oieut ambulance serrioehiis Ijor-ii mnuitiiiiixd siuce 
tbe fall of 1889. The cgnipauy llaa nlao operated & roud ambnltLiite to Bli»tiiiiiii ou tlie 
beacb aud a car ambulnuee betwceu tLe hospital and La F4, at whinb lalt.er place 
oonnertiona wera mmle with the railway terminus, the naviirfiti'iii ilii<:kH, anil the 
breakwater. On the railway liue an am buloiiQe caboose car hax been iu use since 
the summer of 1891. 

ETery possible precaution against the development of disease aniniig the com- 
pany's en3ploy('s has been observed, snch as watching for luid roniu\ iiig all local 
eausas and preveuting, as far as possible, tbo entrance into camps from ontside 
Bonices of tbo germs of contagious or epidemic discnses, and by an efficient qnaran- 
tine Hcrriae. Every surgeon, in his section, exercises the duties of a BanitaTy 
inspector and reports to tbo chief surgeon any necessary chllllges in the camps 0£ 
other snrraundiuga. A supervision of the food furnished employ^ nnd the inode of 
its prepurntion is maintained. When a new camp is bnilt the Burgeon of the station 
iuHpects the location an<l surroundings and seea that hyglenio ruleo arc oiiaervcd tu 
its location and construction. The sUition surgeon reports every teu days upon the 
sanitary condition of all camps in his station. 

Another method umployod for (ireveutioii of disease amoug the company's 
einploySs bns boeu a thorough physical exauii nation of all laborers seeking to entw 
theservice. It is easier to prevent Ihe entrance of disease r.ban to eradicate it -whsu 
once lodged, und the advantage of this practice has been proven by tbc couriderable 
deoiease in the percentage of siekuesa among employ^ since the adoption of the 
rules. The etau of surgeons neccBsary to carry out the complete and cai'eful scheme 
of work inaugurated by the company has been regulated in number by the I'horao- 
ter of thu work, number of employ^, relative distance of camps, aud methods of 
transportation. 

There have been in the employ of the company since 1880, 1 chief snrgeon and 10 
assistant surgeons ; also, 1 druggist and 2 aasiatant driiggists. The other employ&i, 
iucluding nnrsus, orderlies, cooks, ambulance men, etc., have varied in number uram 
20 to 30. There have been treated in the hoapitals of the company during the past- 
three years S,3Si patients. The total number of deaths was 85, making a total 
death rate of 1'48 par cent of cases treated. These deaths, Lnwovor, include noli 
only those due to climatic ilisensoa, but also to accidents and chronic diseases atnoog 
employes admitted to the company's service before the rules for a physical examliui- 
tlon wci'e ailnpted. The total number of deaths due to diseases that may oa 
termed climatic were 17, or 0-T2 per ccut. From this record it will be seen that any 
existing upiuion reganliu? the imhealth fulness of the climate in Kicarngua is erro- 
neous. Far removed fr6iii ihe severity of the Northern winters, though geograph- 
ically in the tropicn, the temperature is moderate and equable tiiroughout the 
whole ^oar. The northeast trade winds temper the atmosphere and have a marked 
influence. 

The mean temperatnre iturins 1890 was 77-2?i° F. In 1891 there waa an esctreme 
range of28'^ from a minimum of 67" ton n>;iviiiiiin> -f f.r.-, .>r n mean of 81'= F. This 
difference of mean temperature was proliiibii ilu.' ii. I'l. iiiiiwise of the annual rain- 
fall. It has been asserted that the Douiiii'. < il i[i]iladies and that the 
otuial employes would be exposed to m-\ . . i , . ■ ■ i :is soon as the work of 
exoavation was commenced. This, howit I'l I:!-- 'm' j-\--\ ••d to be the case, as an, 
examination of the records and statistics kept iiy thruiciliL':iI department will show, 
TLe dredges bave already advanced over a mile into the swamps without encounter- 
ing anytbing but sand and light loam, which, exposed to the sun, produces i 
nsual sickness, and the borings prove that the soil ae far as the foothills or the < 
width of the swamp lands is of a similar character. Most of the diaeaaes u'"* 
have been mild in type, This is especially true of bronchitis and pneumoni 
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e remittent or intermittent type, very amenable ■ 

LB lonf; duration lis in the United States. 

No epidemic disease has visited the country since the work was begun, and the 

occaaional reports wliich have been published in the daily press were without any 

foundation in fact. Chagres fever is entirely unknown as au epidemic disease, 

I in 1890, when a number of coses were brought on towing steamers iu the servii 

_tl)e conmauy from Colon to Nicaragua, every one taken to the canai hosnitajre 

'ned, while of those admitted trom the same ships to the Colon hospital a 
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For tlie iionommiHlfttinii of n wnikiiig fori^n of 10,000 men l.iioro will lie roqiiimrt 
two gennrii] hoHpittUs of 150 lipils enclt for liolli ilIifMira :iud inuii, Wuuilitini; vrry^' 
closely the present liuiidr]iinrtors hospital, and two ol" 100 beils eath tor laborers, tito 
genertt! hospituls being loeatod, oiio at tlia tmsturii end, tlie other near the -weateni 
end of tlio cauftl, and the laborers' hospituls at couvenieiit puinta along the Hue, 
These will pniTido 50 beds per thousand, men, which will lie ample, excepting in 
ciu^ of an upidemid, when it would be Jieces^ai? to erect tiMnporary hospitals wher- 
ever ti>:i'di'd. A lit'ld equipment for a coujile of temporary hospit-als which oonld be 
tiHi'il III :l,< I .'i; "I ~iirh an emergeuoj could be kept crjnntautly on hand. A prop- 
fi\\ I I I .I'l? dcipartuiBnt, develop<Kl from the present nucleus, and a 

driLL'-i . . . : .iiiiiliarly developed foui the central store, with a phamiaoy 

ciiuiu ' I Ii>>spila1, Hi'e all provided for in the general plana, which are 

ali'e:id,v lu iic pin liiiu upcmtion as Boon ae a larger development of the workof oon- 
Btruction is dcttvniiiiiul iipbn. I 

In conclusion, it is propel' to say that the medical or^aniKation and the system of ■1 
sanitation inaiigornteii by the compaoy has proved itself to he exceedingly valuable 1 
in maintaining a death rate which is not only very greatly below that of any othM " 
known large work of eoiist.rurtiun in its hospital roc orda, but also is very materially 
below the death rates of hospitals in the United States, aa the fullowiiig flgnrea will 
show : In IS-W, at the New York Freahjteriau Hoapital, the death mtfi was 10*73 per 
cent; in the Kooaevelt Hospital, ISew York, it waa 9*76 per cent; and in the Orange 
Memorial Uuspilal it was T'68 per cent, while in headquarters hospital of the canal 
company it waa only 1'3S per cent. The syatem which haa operated with anoli. I 
exceptional resnlta during the Inat three yeitra may reasonahly be expected to worlc T 
as satisfactorily in ite extenBlon. f 

The company has gone to its workof building the canal in a plain, imoatentatioiis, 1 
systematic manner, iiud although nearly all accomplished to date may be described I 
as preliminary work only, yet a very important advance haa been made. Then: '" 
may be aiiiumarizod asfoltona: 



(1) The prosecntion of the final surveys for location and conatmctlon and snrvoya 
for econouiLcal improvonients as to detiiila, 

(2) The subterranean exauiinations of the strata requiring removal by ir 
borings with the diamond drill. 

(3) The rustorution of the harbor of San Jnan del Norte to the extent of securing J 
an easy entrance to the port for vessels of moderate draft. 

(4) The eonstniction of extensive wharves and laniling facilities. 

(5) The erection of permanent bn Odin gs for officea, (jnarters, hospitals, stnrehoiiBea,' \ 
shops, etc., hiiving a floor area of an acre and three-fourths. 

(6) The ImiliUng of a large number of temporary camps along the line 
dation of employes. 

(7) The com]detion of a telegraph lino permitting ready communication with the 

(8) The clearing of the canal line of timber for some 20 ntiles. 

(9) The completion of surveys for location and of plans for construction of the I 
railroad system, and the construction and eqnipioent of II miles uf this line. I 

(10) The aciinisition by purohnse of tho most valuable and powerful dredging I 
plant to be found in America under one manageiocnt. 

(11) The fitting up and operation of this plant and the opening of over a mile of 
tlie canal. 

(12) The rniquiroment by purchase of the valuable and exclusive franchise for the 
steam navigation of the San Juan liiver and Lake, together with the extensive plant 
of the navigation company, conaistiiig of offices, lands, atcamboata, tuga, lightera, 
repair shops, etc, 

(i;j) And lastly, what is felt to be the most Important result of all is the demon- 
stratioii, secured by experience, of the aalubrity ol^ the climate, the effloiency of labor, I 
and the anlUcienoy uf the ejttim.itea of the chief engineer fur the harbor and canal 
dredginu and railroad work. 

The Government of Niearagiia, by a eommtini cation dated November 8, 1890, haa 
officially recognized and doulared that the oonipany has more than complied with 
tho provisiona of urtiole 47 of the eonreBsion, rwlniring the expenditure of $2,000,000 
during the first year of the work, Tliis formal acknowledgment oonfirma the com- 
pany's title to the concessionary rights for a term of ton years in which to complete 
the cansL 

A detailed description of the proposed canal and the work to be accomplished In 
Its eonstrnctioii, together with the maps showing the rente thereof as the same has 
been finally located, was annexed to tho annual report of the ronipaiiy lor the Yeat 
1S30, to ivhieh refereneu ia hereby made for said parliculH.W. 
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wilnpBs wlinrenf tho Mnritinn 
poralesoal to li^ hereiiuto afllxud 
■nd seoretary, this 
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I'oTDpnny of Niiiarajnift bt" i^nnHrd its cor- 
lese presenta to be sigueil Ly its pTeeideut 
day of Oeoombui', A. D. 1892. 
The Maiiitime Canai. Compajit op Nioaragta, 

By HniAM Hitchcock, 
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State of Nkw Tokk, city and eovnty of New Tori, u: 

__.raiu Hitchcock, ViBiiig(lnl)'swoni,8iijs; Thot lie ia theproaident of thesaid Tha 
Uaiitime Canal Company of Niuara};aa; tbat he has read tb« forogoiug ainmal re- 
port and knows the eoutents thereof, and that the same is in all reapeets c 

Hiram Hitchci 

Sworn to before nte this 3d day of December, 1893. 

[BBAJ,.] V. BlGBLOW, 

Notary Public, Netn York Countg, 

State of New Yobk, eity and eotrntg of 2few Tork, ta: 

Thomas B. Atkiua, being diilj sworn, aays: That be is the secretary of ttie Bsid 
Tha Matitiiue Canal Company of Nicumgnu ; that he has rend the I'orogoiiig Hnunsl 
ruport aud knows the ooutente thereof, and that the same is in all respeuts correct 
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Tuos. B. Atkins. 



e this 3d day of December, 1 



State of Kew Tokk, Citu and Counts of Sew York, bs; 

On the 3d dny of December, 1S92, before me personally oaine Thomas B. Atldmi, 
known to me to be the secretary of The Maritime Canni Company of ?licara^a, 
and with whom I am personnlly acqunintod, who, beiog by ma duly awom, did. 
depoae and say: That he resided in the city of New York; that he was the secretary 
of the Maritime Canal Company of Nicaragna; that he knew the corporate seal Of ' 
Buid tumpany; that the seal aflixedto the foregoing; report was such corporate BSale 
that it wnsao afBxedby the order of the boardof directors of said company, and thw 
he Hignod bis uanio theroto by the like order na seuretary of the said coiiipimy. 

And the said Tboiuas B. Atkius further said that be waa aoijtiainted with Hii«at 
Hitchcock and knew him to be the president of aaid company; that the sigiiattw^ 
of the said Hiram Hitchcock snbBcribciI to the said inatrnment was in the geuuiiiA 
handwriting of the said Hiram Hitchcock and was thereto anbscribed by the libs 
order of the said board of diroetors auil ill the presence of hiiu^ the said l^himiaa fi. 



Atkiu 

lu witness whereof 1 have hereunto set u 
December, A. D. 1892. 

[flBAL.] 



' hand and official seal this Sd day of 



o.No. ^Finy-t^liPllU 
r OP TSK 



DjtresB, seconil Bosalnn.] 



LETTER yHfiit 1 

iTARtXlilE VASAL CO^PAXi or nifaii joka. 

Department of the Interior, 

Washington, DiKeBtber S, ISOi 

Bik: Ibavo the honor to tran»mit herewith, for the information of the Senate, j 

original ruport of tJie Maritiine Canal Company of Nlcaragoa, nnbrnittedto tbuij 

-partment thia day. in compliance with the roiiiiirumouts of section (i of the a 



IS approved I'ebruary 21 _ 
Canal Company of Nicaragua." 
Very respectful! j, 
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Nrw Tobk, Drctmier — , MM. 

Rm: l^rsTiaTit to BBctioii 6 of the imt entitled "Aii net to incorpOTHte This M&riti 
Canal Comiiany of Kioaiiigiia," »pprove<i I'cliriiarjaO, 1889, whi«li pro vidos thttt 
cniupany sLall makL' n report on the flmt Monday of December in each year to 
Seoretary of the lulerior, aud in accordnuce witb instruntious prescrihing the form 
of sQch report and the partidulnrs to be giTeit therein, the suid Maritime Cnnnl Coni- 
pauy of Nii-aragna reports an follnwa: 

First. That the rueiitar annual meeting of the i>ompany was held at No. 44 Wall 
street, in the city ol New York, on the 4th day of May, 18!)3, pnrsnaut to the pro- 
visions of the by-lawB, and that tit anch meeting Me«art<. Joseph Bryan, Jnutes 
Roosevelt, Hiram Hitchcock, Thoiniis B. Atkins, and Horacio Guzman were duly 
elected ilirnctors of said company to HU the places made vacant hy the class whose 
term of uSice expired on the said 4th day of May, IWS, and to serve for the period 
of three years as provided for in tl>e said act of incorporation, and that at the same 
time Mr. Koherl Stiirgis was eleetad as director to fill a vacancy existing in the 
class of 1S!)5, aud 'Hf. Samuel Barton was elected as director to fill a vacancy In the 
oIosB of 1S94. &It, Bartou failed to i|uallfy and Mr. F. F. Thompson was subse- 
quently elected to fill the vacancy in the class of WSi. Since then Mr. A. B. Dar- 
ling aud Mr. Alexander T. Mason of the class of 1S!M have resigned and the vacai» 
ciCB caused by their resignations have not yet been filled. 

Second. Tliat the hoaiil of directors of said company as now constituted is com- 
posed of the following stockholders; 

Clan* of 1S94. — Franklin Fairlianks, C. Ridgeley Goodwin, and F. F. Thompson. 

Claat o/ J5,95.— Charles P. Daley, Daniel Ammen, Horace L. Hotchkiss, Henry E. 
Howland, and Robert Stnrgis. 

Clam of IS9S. — Joseph Bryan, James RooRevelt, Hiram Hitchcook, Thomas B. At- 
kins, and Horacio QuKmaa (Nicwagiian director). 

A luiyurity of the above-named directors are citizens and residents of the United 
States. 

Third. That at the first meeting of the board of directors held after the said 
annual election the following olhcers were duly elected to serve for the eusniug year, 
to wit: President, lliram Hitchcook; vice-president, Charles P. Baly; secretiuy 
and treasnrer, Thomas K. Atkins. All of the officers so elected are citizens and res- 
idents of the United States. That at said meeting the I'ollowiug directors vere 
elected members of the BKeeutive committee, oa jirorided for in the by-laws of aaid 
company, to wit: James Hoosevelt, ohaimiao; Hiram Hitchcock, Horace !<. Hotch- 
kiss, Henry E. Howland, and Alexander T. Mason. 

Fonrth. That since the organization of the Maritime Canal ('ompany of NioA'a- 
gna 10,145 Hhares of the capital stock of said company have been subscribed for at 
par, amonntiug in the a^^regate to the sum of .$1,014,500, of which amount $1,0U(J,- 
840 has been ]>aid into the treasury in cash; that there has been paid into the 
treasirry from other sonrues $46,HT1.62, making the total amount of cash received 
91,05e,8ll.i;2. 

Fifth. That since the organization of the company it has paid for property, work, J 
and labor doue, aad materials furnished in the execution of the work of construct- 
iug the canal and in administration expenses, the sum of $830,778.67 in cash aud 
31,990 shores of tiie full-paid capital stock of the conipauy of the par value of $!t,l99,- 
000, and ia obligated for $6,855,000 of its first-roortL-aga bunds. It has also issued 
180,000 shares of its capital stock of the par value of $18,000,000 in payment for eon- 
' ■ ' a, privileges, trancbises, and other property. 

le liabilities of the company consist of the amounts still due under 
granted to the company; of the $6,855,000 of bonds before men- 
' tioned, the said bonds being due to the Nioaragna Canal Construction Company for 
work and labor doue and materials fiu-uiahed in the execution of the work of con- 
structing the Intcroceiinic Canal, and of cash liabilities outstanding abd unpaid to 
an amount not eiceeiting !^0,0O(). 

Seventh. Themsetsof the eompauy consist of its capital stock, of the concessions, i 
TiglitB, privileges, and franchises which >t now owns, and of the plant, equipments, I 
materialH, lands, buildings, structures, railways, steamboats, telephone and tele- * 
graph lines, dredges, locomotives, cars, machinery, stores, machine shops, supplies, 
and other property in Central America, including thelandssituated between the lake 
aud the Faciilc, purchased f^om the Government of Nicaraguafortherout« of tbocAiial, 
at a cost of $50,000, in aaoordanee with tlie provisions of the Nicaragnan concession. 

In our annual report for 1892 we snbmitted a statement of the wort that had 
been accomplished up to that date ; since then tlie unprecedented conditions of the 
money market have been the cause of serious embarrassment to all enterprises that ■ 
depended upon the sale of securities for means to prosecute their undertakings. | 
The Nicaragua (Jaual Constriictioti Company, under contract with this company foe 1 
the constrnctiou of the canal, sulfered under the general conditions in common witb f 
others, and was obliged first to limit its expenditures to what woa cft«jv«>\!»i ^isi "^^S" 
teotloD aud preservation of its plant, aud &u.bX\3 \n ^^ui^i^^ liM^ '^^qi,«bx&. '^^ 
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lultul ill thn npvciiutmoiiC, «ii Aii.<;iiHt 30, I8IK), bj- the pirnnlt court far t1ia Utii(«d 
L^tni fur tlie mmthcrD ilUtrict of Nnw York, nf a I'ni'oivor for tbnt liompmiy. Tlis 
■eeretuy anil LreiMiirer of that i^uiuiiuiiy wa« appoialiHl HU<'h nuMtivor. 

The rvHulI of this condition of affairs is that no iDstnrial a<|viu)cenieiit iu cou- 
Btnction work hua Wen aouuiu|ilisbed Biac« tlie report miulu li,v the cnmjiim.v to tbo 
Dqnulnieiit in December, 1892, ini<i, therefore, we beg to refer t-o tbut report na shuw- 
ing BulMtantially tbe prcsont poiHiilion of ibe work. 

ITpou the Bppuiii tment of the receiver meaHnreH were inaugnrated \ij Bhareliolders 
of the eoDHtruetiuii oumpany fur the reorguiii/ation uf thnt company npoti a strong 
financial basis, providing fur the liquidation of iteJuilebtedoeBS anil the iictive prose- 
cution of work nnder its contract, in tbe imuieiliate futuie. These nieasuri'S are 
now weU nuder way with tbe every aesuranae of a successfnl issue, and the Mari- 
time Canal Comiiany is awaiting the resnlt. 

In witness whereof the Maritime Canal Company of Nicaragna ba« caneed its 
corporate seal to l^e berennto afliied and tbe«e pre««nts to be signed by it« president 
and sevretiiry tbia 4th day of Deuember, A. D. 1893. % 

Thk Maritiue Canal Com pan v Of Nicaragua, 
By Hiram Hitchcock, 

Preaident, 

[seal.] Thos. B. Atkins, 

The Sechetary op the Interioh, 

Waihini/lon, B. C. 

Statb of Nbw York, City and Counly of Nea Yorlc, » 

Hiram Hitchcock, beinj; dnly eworu, nayii that he is the president of the said Ttie 
Maritime Canal (.'onipauy of Kicatagna; tliat he hns leud the Ibregoiug unnn^ 
report and knows the content^ thereof, and that the same is in nil respects i^orrect 
and true. . 

Hi RAM Hitchcock. 

Sworn to before me this 4th day of December, 1893. 

[SBAL.] V. IllGKLOW, 

Notarji Publle, Nme York Cuuntj/. 
State oir New York, CUy and CouBlyofNew York, u: 

Thomas It. Atkins, heing duly sworn, says, that he is the aeoretary of the said The 
Maritime Canal Compuny, of Nicaragua; thiit he has read the foregoing annnal 
Tepurt ai)d knows the contents thereof, and that the same is in all respects correct 

Tttos. 13. Atkins. 
Sworn to before me this 4tU day of December, 1S93. 
[SKAi.] V. Big BLOW, 

Nolarg Pvblic, A'eio York Countg. 

Jtatb op New Tobk, Citi/ and Covnty of AW Fiwit, ft: 

On the 4th day of December, iu the year 1893, before me personally came Tbom«8 
B. Atkina, known to me to he the secretary of the Maritime Canal Company, of 
Nicaragaa, and with whom I am personally acqnainted, who, being by me duly 
sworn, did depose and aay, that lie resided in RoseUe, N. J. ; tliat be was tlie set^v- 
tary of the Maritime Canal Company, of Nicaragua; that he knew the corporate seal 
of said i;ompany ; that the seal affixed to the foregoing report was snch corporato 
seal: tliat it was so atfised by the order of the board of direutors of said company, 
and that he signed hisname thereto by the like order as secretary of tlie said comnajiy. ' 

And tbe saiil Thomas B. Atkios further said that ho was acqnainted with Hiram 
Hitchcock and knew him to be tbe ^iresldent of said company ; that the signature of 
the said Ulram Hitchcock subscribed to tbe said instrument wne in the geunilie 
handwriting of tbe aaid Uiram Hitchcock, and was thereto snbscrlbKd by the like 
order of the auid board of directora and in the presence of hira, the said Thomas B, 
AtkitiB. 
\ In witness whereof 1 have hereunto aet my hand and oflicial aoal this 4th day od 

^■^ December, A. D. 1893. -"^ 

^^h [eXAI,.] V. BlGELOW, 

^^^1 Notary TtLblio, Kiv) Yurk CountgM 

^B It 

^^^rill 



ExinuiT 3. 

It has heen commonly said thnt the attractive influence of the Nicaragua Caw 
nrill he felt as far us the meridian IICP eiMt from Greonwidi. There can he vet^ 
^3fttl>^ doubt as to the gi^iiernl correetiieas nf this opiuiuu; there is room for questioi 
■whutlier it will not be felt evou beyond that limil. 

Owing to favoring wiuila and onrreuts which prevail iu the Pnciflc it is no nmi 
mSb/ii£- Jbr jEagJiaJi aailiag vessels which make tbe outward voyage to llougkon 
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Austntlin b; t1ii< way of Good Hope to retDm arunud Caps Horn. Railin); voxsnla 
van only avail tbemtielvHs of the shortened diBluacv of tlie Suez route by ttiwiwa 
throagb tiie entire Imigtli of tlii; Red Sea, as well as Iliroiigh thu caual, a totiil dia-' 
buice of 1,310 miles ; whereM tlie oiitite leogth of tbo Nkura^a Canal ia but 1^^ 
uuiea til rough, wbii^b dietcuice tbecoet ot' tawage woold not be ii prohibitive eipenae, 
aud tlie shortened distauce, together with favoring wiods and cnrrents aLready 
availed of. in returu voyages as hut just meotioned, wonld es:teiid the influeuce o( 
the caual as regards Tetuni voyagi^s even lipyoud tlic dividing meridian. 

Que bnndrod and ten degrees east from (jreenwirh incJndes, so far aa the United 
States Is coucorued, the eutire coast of China with the ports of Hacao, Hongkong, 
ijhaoicbai, and theiBlandofFonuosH, the Kini^doui of Cores, the Empire of Japan, the 
PLilippine Islands, Borneo, New Gninea, Australia, Tasmania, New Zealand, and, in 
fact, almost all of the islands of the Pacific. These points, together with the entire 
inbabited portion of the Pacillo coast of the American Continent, are hronght nearer 
to the ensteru porta of the United Stales b; distauces varying Irom 3,000 tu 10,000 t 
miles. But what is of still greater importance is that ull of them are brongbt nearly J 
the whole widtb of the Atlantic Occnn nearer to New York than to Gnropean ports. ' 
New York and Liverpool are now practically equidistant from Valparaiso, Calluo, Aca- 
pulco, -San Frauoisco, and all intermediate ports, bnl with the opening of the aiuial 
Hi'W York will be brought 2,700 inilea nearer these ports than Liverpool. At tlie 
same lime Valparaiso, on the Facillc coast of South America, is bronght 1,000 miles 
nearer to Liverpool and other Euro))ean ports than hy existing routes, and poiuta 
north of Valparaiso are approiiniated by distunt'ea vary ing from 1,000 to 6,000 mllos. 

In view of these conditions it is not unreasonable to claim that all commeree exist- 
ing within tlie limit itesignated wilt be snb.fect to the attractive inlluence of a canal • 
^8 the American isthmus, altfaonch lliere may be differeuoes of opinion as to the 
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degree to which that attraction wilt bi^ felt. 

In the years 1889 and 1890, accordini; to th« 
taken from the Statistician's Year Book and the L'nitcd States Itepo! 



ind 1890, accordini; to the latest acreflsibla returns, prinaipally 4 



and Navigation published in 1891, there was tninsarted between tiie points severalty 
muned in tbe following tables couimerce to the auiouot of the value indicated; 

Table A. — Trajjle rntirely tri^utarg to tbe canal. 
Between — 

Great Britain and United Stntes Pacific ports $31,239,063 < 

Fraucu and United States Pacific ports 2,27fi.049 I 

Germany and United Status Pacific poris 1.2ST. 139 I 

Bttlginm and United States Pacilic ports 1,450. 168 J 

Jta^and United States Pacific ports ". 232. 290 H 

Cnba and United States Paeifio ports 587.794 ] 

Brazil and United States Pacific porla 51S, ffTl 1 

Great Britain and Ecniidor ■. l.(»3,030 

Great Britain and Peru H, :;60, S80 

Great Britain and Chile 65,390.571 

France and ChUe 7,857,428 

■Qermany and Chile .". - 14,098,930 

Belgium and Pern - 7,031,400 

Belgium and Chile 433.500 

BelKinni and China 30J,900 

Be^ Of Europe and wcBtem coast of South America 5,000,000 | 

, £urope and Paoitic ports of Mexiuo (Acapnloo, MauKanillo, San Bias, ^^^H 

Mazatlan) 5,000, GOO -^^^1 

' Great Britain aud Japan 38,792, 594 ^^H 

Germany aiid.Iapan _ 6,B2f^S83 ^^^H 

Hollhndand Belgium 1,550,420 ^^H 

Groat Britain and New Kealnnd -_ _ 53,429,366 .^^H 

United States (Atlantic ports) anil .lapiin 13,796,115 ^^^1 

United States (Atlantic ports) and Ilongkouf! 2.303,983 '^^H 

I United States (Atlantic porta) and China - 34, 164,632 ^^^^| 

^^^—^nltedStates {Atlantic ports) and New Zealand 3,419,000 *^^* 

^^^■^ited States (Atlantic ports) and Australia.- 11,472,003 I 

^^^^Biited States (Atlantic ports) and Philippine Islands 10, 101,363 

^^^^Baited States (Atlantic ports) and Hawaiian Islands 4Q9,500 

^^HBrnited States (Atlantic ports) and Chile G,78t1,411 I 

^^^"trniteil States (Atlantic ports) and Pern 1,573,530 ^^^ 

' VnltAd States (Atlantic ports) and Ecuador 1, 063, '^1 ^^H 

1 



To tiiis .iKgregatu must he added: For e.xistiiigtraflii' betweci Pacific porta of 0^s. * 
IJuit«d StaU-9 -.iiiii British Culiiuiliia uitiL Atluutit ^otU, Nviiib w<A^eto— ■' "-*'- 
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iniit«<l lit 260,<X)0 liOiiH. For rimiicil •■in<\ dried &aitJ4, wines. caiiD«d nnlmon, sliingles, 
^iitpa, wool, etc., tronHpiirtml l>y the viiilroails in IH90 to the anioimt of over iSii),000 
''inB. 

AUof tbe foregoing is traltirwhicb, because of the mauirest fulvantagu to it ia Om 
MtvinK of distance or cost, or butli, must certainly niuke xmo of the cana.1. It has 
1>eeii ignestloiied whether all of tbe busineso of the Puciflo coast 'of Sonth Amerion 
will Qnd it ivdvaotageons to use the canal, inasmuch as the savinj; of dietnnce at 
^'ll1paralBa for Bteamurs which pass through the Strnit of Magellai] is but little 
uioTtt than 1,000 miles; this, however, is uot a fiiir atatement of facts. Niue-tenths 
of the bufiiuess is tranHacl«d by the Faoifio Steam NavlgatioD Company, which run 
their tcsscIh from Liverpool to Calluo, stoppiugatTnlparalso and other porta eu route. 
The distance via the Stntit of Magellan ti'om Liverpool to Callao, which is the 
actual length of the viiyuj^e, is ahoot 9,960 miles. The dist-auce, making the voyage 
in the opposite dire nti on via the Nicaragua Canal, would be 7,734 miles to Vulpaiaiao, 
withoat referpnce to calling at tbe intermediate ports^ wbioh woald be abont the 
same in either direction, or a saving of at least 2,':;26 uiileH on the voyage. Fot sail- 
ing vessels which cau not avail tbamselves of the shorter route by "the Straits," but 
must double Cape Horn ou their passage, Valparaiso, without regard to Catlao, will 
be within the none of caual attraction. For this reason the entire amount of thia 
oommeroe is included in Table A. 

Table B. — Tra&lc within the zone of the canal's attrnction, bnt not entirely tribu- 
tary to it: 
Between Central America and all conniries; ^^H 

Guatemala, exclusive of specie _ $17,418,737 ^^H 

Salvador, escliiaive of specie 8,559,836 ^^H 

Nioaraffiia, exclusive of specie 5,644,408 ^^H 

Costa Rica, exchwive of specie 10,029,283 ^^P 

Ml, G52, 9H 

Between Hongltong and Great Britain 16,600,000 

Between China and Great Britain e5,372,4W 

Between China, Germany, France, etc 32,700, ' 

Between Australia and Great Britain: 

New South Wales 8S, Wr,, 150 

Qneensland :.'l, 258, 125 

Soutli Australia 24,250,570 

Victorin 82,2r,6,300 

West Australia 3,712,100 

~ — 219, 982, 246 

Between— 

Australia and Beliiiniu 3,543,470 

Australia and Germany 14,651,260 

Ansti-alij and SwitKerlaud 842,813 

Australia and Sweden anil Norway 2, 560, 825 

Tasmania and Great Britain 4,051,610 

PUiUppiue Islands - , 19,372,075 

Japan and Prance IT, .193,895 

New Caledonia, Tahiti, etc., and Fi-ance 1,565,813 

f Between Pacific ports of llio Unitud States and — 

■ Bongkong .• 3,238,087 

China ■- r,,(m,no 

Japan 12,540,938 

Australia 3, 973, 754 

Philippine IsliiiidH 1, 613, 451 

Hawaiian IsluudB , 16, fraS, 725 

42,955,890 

Total 463,243,8*7 

(For analysis and distribution of these tables see pp. 9, 10, and 11.) 
In addition to the commerce iuCluded iu tbitse tables, there is a large bnsineM 
between Great Britain and the straits settlement and l>etweon Holland and Great 
Britain and the Dutch East Indies, iu which the United States does not nowpartiot* 
pate, esoept to a very limited extent through the Pacific porta, or as purchaser to' 
tlia markets of England and Holland. With the develojjmeut of commerce betweoB>^, 
the United States and the coasts of Asia and the Pacific islands consequent upon tit^, 
opening of the canal, it will naturally follow that this bnslness, lying so near to th^ , 
dividing line, although actually beyond it, shall, to some eitent, contribute tr ^'"" ' 
aggregate of the canal trafilc, as being within advantageous reach of voyages 
Atlantic ports of the United States undertaken originally jierhapa to other adji 
points, but nitcnded to embrace this businest^ in cidiin tally, 
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To determinB tlio "toiitiago oijiiivftlent" of the 
foregoiiiB tables in tlic form of vbIiipr only, the oal. 
" iii:ce»»j1)le in the ttf;gri:(;!itf, nl 



'whfrh entern intn the 

which the iiiforiiiation 

ticiil infonnation fiiiniiahes vnhitihlo dula. 



iu low price oommoilitieB c 
'liiln ttnil the uitrates and guano of Ohilo, 
'' ' '" ' 8 sllipped to Japan, '" * 



A considerable pi 
large hulk; ae the ? 
shijipud to Europe, . , ^ 

ami other points of deniiii.i << i. iiic ;iocl bulk of these commoditii 

nltely reported, and tliiib luinu'. i.i^ Ui:■.^^. lUti littld nf e«timate. For the remainder, a 
careflil coDHiderntion of other well-estublisbed BtittistitiH will ufford a. saturactoi-j 
niiit of vatuatioa, or an average valne per ton. by wlticb may be detennined tha 
1)ii1k represented b; 80 in au^ million H of dolliirs of value. This method is iiiadeseRB»- 
sary hy the fact that the shippinK retiiniB of tonnajjie entered mid nleared are fre- 
i|nently miHleodinft, In the South American States, the same vessel is oftcii reKia- 
tered in more than one port of the saine country, and is thus mride to oouiit twite or 
more in Hio tonnage reports. The only trafflo diitaof thoBs countriiw, of reliability, 
are the values of exports and imports, which, from the phannei thronjrh n'hieti they 
are collected — customs returns — are not apt, at all events, to be ex aggc rated. 

The total foreign commeife of the United States tor the year ending June 30, 1890, 
is reported lui follows (mercliandise only): 
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AvHTAge Toliift ttt 1 tou, 454-41. 

Stutistics for Great Britain, Fntnre, am! normany k 
ble only for the year 188<l. In that year the coniu'ion 
as follows: 
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The commerce of France with foreign countries for 18H9, by sea, was as follows; 
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We hiiTo thus the ootiiiuerce — 



Perfl^* 
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Of Gnat Britain S1.B65,0«1 tSB-lt 

Of Fiurv Sa.Siil.lIBB SB.Sa 

Of HwmbnrE T.Wii.uol 73.83 

Of Unintd tftiit™ ao,Wi32B I>4.4S 

Makiug B, total of 121,806,415 tons of tnerchandiae, at. $58.84 per ton, oa itsaventge 

It IB to be home in miail that thiise rolnrns ate of registered tonuajre, aud the unit 
value tbiis satahliBheU is for " rtigisterHil," not Hctiinl tous. 

In 1890 the wbeat and Bout lluet i'roia San FrauciEco onrrieil 780,000 t-ons of wheat 
and tlonr, at a valoatiou uf !f21,:i5O,OU0, to Europe. Chile sent 860,000 tons of nitratas, 
at a TaJnatioD of $27,2!i0.il0, aud 75,000 tons of wheat, ut a viiliiation of $^,111,413, 
Pern sent ahont 76,000 tons of nitnite and 6,000 toiiH of Kiianu, at a yaliiation of 
'K>50,000. Deducting this tonnage ut it» valuation, vir., 1^96,000 tona, at a valne 
of $51,011,8^2, from the total tonnage and valimtiim of European commerce^ vix, 
91,764,089 tons, valued at $5,631,784,2Eo, the average tonnage value of the reiuamd«r 
iB $60.90. 

lu tbe year 1890 the United States exported ooal oil, crude and refined, to the 
value of $47, 147, 163 1 over 3,^00.000 tons in bulli. Deducting this and the tounago 
and value of the wheat esporta of Cntitoruia from the total tonnage and value of 
the oonmierce of the United States, the average value of the remainder is $62.23, or 
again adding together the valne and tonnage of the coal oil traftic and the valne and 
hulk of the wheat, nitrates, etc., as previously Riven, and deduotinc the totals this 
tiiue from the total t^ona^e and valuation of the commerce of the tour great mari- 
time nations, $7,166,388,592 and tons 121,806,415, the average value of the remainder 
iHf60.S4perton. 

From the foregoing, it appears jnst to aasume $63 per ton as a unit of value cbt- 
tftinJy not too low wherewilh to trannmute the values of ordinary eoinmerce, the 
1)ulk of which is imkuown, over and above that which is known, into ooirespondent 

Of tLe csportation of coal oil from the United States, 714,150 tons of illuminatiu 
oil, at a valuation of $13,974,134 was shipped to foreiRn ports on the Pacific inaddt- 
tlon to large quantities sliipped to San Fraaoieco, San Diego, Portland, and othac 
home ports. Seven million tonr hundred and seventy-two thousand nine hundred. 
and siity gallons, or about 37,000 tons were shipped to San Francisco alone. 

Of the lar^e aggregate shipped to foreign ports, tbe principal porliou was trme- 
ported by aailin;; vessels around one or tbe other of the capen, as such craft oonld 
not avail themselves of tbe shorter roii1>u by Suez, for the reuHuDB befori> given ; list 
Be sailing vessels will he able to make use of the Nicaragua Canal, this entire bnri- 
□ess with ite increase, will natnrally take that ronte. Three hundred and eiglitT- 
two thousand six hundred and ten tons of it at a valuation of $7,745,740 was carriM 
between ports included in Table A; 95,000 tons at a valuation of $1,837,481 between 

Sorts in Table B, and 236,540 tons, valoed at $4,390,913 was distributed betwem 
ritish and French East Indies and 0(!eanica. 

The aggrpgate of the oonimorce included in Table A amounts to $niri,or;S,lfi.). Of 
this totjil $21,250,000 reprosonts sbipnients of wheat from San I'niiiri^i'ip lo Europe, 

780,000 tons: $27,290,410 shipmeuta of nitrates from Chile, .^!!(i.iiii lis; i:.', 111,113 

shipmeutH of wheat from Chile, 75,000 tons; $350,000 8hi|iiui ni,- ■•!' ilj!ki1i>s and 
guano from Peru, 81,000; 7,745,000 shipments of ooal oil from liiilml si;iU's lo ports 
in Table A, $382,610 tons; $356,291,343, tlie remainder of Ti^blr^ A, ruprpsimta general 
tralHc between ports indicated. Taken at tho average value of $62 per ton tttei ll 
equivalent to 4,133,730 tons. - ' f ' 

For existing trafBo around Cape Horn and via Isthmus of Piioama between povtt- ■' 
of the United 8tal«8 and with British Columbia, estimated at 250,000 tons. - 

For transcontinental railroad traffic in 1890 Culifomia exported iroiu the port i. 
San Francisco 148,44(),150 pounds of canned and dried fruits, inclitdiug raisiU 
1,623,867 cases of canned salmon; 4.500,000 gallons of wines and brandy; 5,734,U 
pounds of hops, and 22,662,000 pounds of wool, fully 90 per ceut of which tt' 
transported by sail across the continent, Portland, Seattle, Tacoma, a: 
cities were also large exporters of like commodities; quantities of 8hint___ 
shipped {loia Pnget Sound and all the places named were large importeTB o: 



K) 250,000 1< 



viaions by railroa<l. At a moderate estimate this business 
total, 6,812,340 torjB. 

The cinimei-CK iiidii.kd in Table U, atii.Miutiug in the aggregate to$.|(>3,2'L,. 
wJuJe B-JUiiu the zone of the couai's iuUueuoe, will be attracted hj it only in pi 
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The Talue of coal oil shipped to Central Amerioa and the East iDdioB, Dntob, 
Freuuli, and Britiali, etc., amouiitB to ?6,22g,394, eiiaivulent to (may be regarded W 
entirely tributary} 331,540 tors. 

(Tlie proportion taken by Central Amorica is ani»U, and tberefore need not be 
sepamti^d Id the general estimate.) 

Tlie total commerce of the four States of Centriil America whiohliave their princlp^ 
ports ou the Pacific amonotH to $41,653,364. As cotTee conatitutoa tlie principal com- 
modity o£ export, it is conoeded that the average tonnage valne is iiii^reased. One hun- 
dred dollars is therefore ass nined as the unit of value in this case, at which rate the 
valnatioo isoqnlvalentto416,ii52tons. A small portion of this luiuiuess is transacted 
by the gulf porta; for this reason fiO perceut only is estimated as tributary to tho 
oanaJ, say, 250,000 tons. 

The cummercB of Hongkong, Bhanght , 
piuEH, and other ialandsof the Pacific with Enriipe . , , „ 

priced commoditieH also enter largely into tins trade, we assiuiio the same unit of 
value per ton as far CentruJ Amcricii, say, iflOO; Uio equivalent tounuge 18 3,786,359 
tons. A very large proportion of thia trade is now carried in saiHug vessels which 
make their outward voyage by way of Cupe of Uowl Hope and becauao of the favor- 
ing winds and cnrwiuta return home by the longer mute around Cape Horn. , 

Concedtns that one-half of thia total traffic {the outward bound) will not be' 
affected, it in fair to consider 40 per cent of the remainder, or 20 per cent of thai 
whole, as trihutary, say, 757,272 tons. 

The buaiti.esa between Pacific ports of the United States and Hongkong, China, 
Japan, Australia, etu.,iBalBoinhigh.pticodcommoilities,and amounts to$4lf,955,690, 
whiah, talien at $100 per ton, is equivalent to 42^,557 tons. It ia largely IoghI trade 
of the PaeiBe slope, but some of it la transshixiped by rail to Eastern jiorta; the 
proportion tributary is estimated at one-eighth, say, 50,000 tons. 

I'he shipments from the Straits Settlements and the Dntr.h East Indies to Great 
Britain and &om the Dutch East Indies to Holland amoDnt, in the aggregate, to a 
valnation of $95,472,688, or, at an average per tun of $100, to an equivalent (rf 
954,727 tons. It is not included in Table B, being more remote and likely to yield 
bnt a small proportion, eay, 10 per cent only, 95,473 tons. Thouggreguteof then. 
estimates amounts to 8,296,625 tuns. , 

This total may be regarded as the tonnage now existing, which if transit by th«) 
oaual wore possible to-day, would naturally seek that route and pay its tolls iai 
preference to following rontea which are nt present in nse. 

Statistics show the normal growth of commerce to be at the ratio of about 1 pec 
rent pi'r aniiniu. Assuming l£at the oanal will be completed and ready fur use by 
the y:u- 1MI7, and that the statistics which wo have used are for the year 1890, we 
may itild 7 per cent tor natural growth, say 580,760 tons, making in round numbers 
8,!il)0,0i"i t'ms as the aggregate of the existing freight for which the canal at it« ^ 
opening will afford the most convenient route for transportation; but this is only ^H 
iillowiiig for a normal growth of commerce, but for manifest reasons growth m ^M 
gruster pro|iorlion. than usual is to be espected whenever the near prospect of the ^H 
canul's coMipletion shall give snch assurance of its availability as to induce immt- ^H 
grtttion and warrant merchants in venturing upon new enterprises. Moreover, with 
tbu opening of the canal not only will a new route be provided, but new fields will 
be opened to commerce by the more advantageoua provision for transport of the oom- 
uiodities of commerce, as was argued in the pamphlet on prospective traffic, pub- 
lished in 1890. In that nampblet it was remarked : 

"The products of Alaska, as well as of Washington and Oregon, mostly Id w-prioed 
oommndities fumiahiugalarffe bulk of tonnage, will be carried at less coat to East- 
ern markets, the markets of the Western t^oast of South America wUl be opened to 
the low-priced coals of the Southwestern States, and the coasting trade now carried. 
on with the West Indiea to the extent of over 500,000 tons per annum vrill he multi- 
plied beycmd ralculation. If a traffic of 500,000 tons has been developed between ^H 
tbe United States und the Islands of the Carribean Sea, what may he expected when ^M 
the marketA of the Pacific coast of Columbia, Mexico, and Central Ajuerioa, of the ^M 
States of Ecuador, Peru, Bolivia, Chile, and of southern California are opeued to ^M 
the easy accussof collating vessels t ™ 

"In the existing lake and coastwise trade of the United States steel barges carry- 
JBg from 1,500 to 3,000 tons freight, transported by powerful tugs, are taken at low 
ooat to market points, and there left to discharge and reload for a return voyage, 
while their motive power returns without delay with freights, in similar barges, 
made ready Ibr departure before its arrival. Thus movement of ii^lght is aouelo- 
raled, invested &pital is mode to yield its largest returns, shippers profit by the 
posalbilityoflowered rates aniloonsiimers by thepossibility of lowered prices. Under 
snoh metliods the traSle of the Saolt Ste. Marie CauuJ bus developed from l,5e7,74l 
tonsil! 1881 to the I'liornioiis !ig(n'(<naLi'.of 8,^8S,8!)1 tims in 18<)1, and is still iucreaa- 
ing. And this traffic bas grown u]i iu I'oiiiiecliiui with the lntOT\i.'i,\\t'^'\a »v^>s '■■'*^ ■*■ 
portion of the Northwosteru States wiLblliuE.aB\i. \;iij6K&ui.'i&'«"^Mi.o-** w-*^^^^"*^ 
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if British Columbia, Alaska, Woibiugtou, Oregon, aud California 
nnionuted In 1^ to 1,683,800 cases, aliont H4,l!00 toDs, valDed at $9,064,000, exce«d- 
iugio quautity tbenackof 188S by 527,000 rasas; 680,000 chscs of tjie product was 
from Alaska aud 423,000 from British Colnmbia. This is a growiiiK industry. The 
pack niooniited in 1880 to ouly GlU.i'M CMes; in ten years it has mcrensod nearly 
260 pet cent; b; ]8i)T, nt the same nttio of increase, it will amount to uear^ 
3,€OI',000 osaee. Hop-RTOwing as an indiintrv was cotnnieticed in Oregon and Wash- 
ington inlS65. la IS^ the urodact wiuTO.OOObaleii, regulM'ly quoted and compet- 
ing with other goods in the Xew York market. Tho fur-seal and whale f shnries »re 
also growing and important indiistrioH. 

The cuhivatiou of India rnliber as an induitry in Central America and ou th« 

western coast of California is already attracting attention, llie increatting demand 

for the gum and the destrnctioii of trees iu their natnral state by the reekleaa 

huleros, or native gum-gulherers, makes attentiou to an artificial supply for future 

ilemuidB of manufacture imperative. Already large manufacturing curporationa in 

this conntey are making plantations to meet it. The huleros lire so oarBlesa tliat not 

K only are tney destrncliive of the trees, but lunoh of the gum brought by them to 

KiDBrket is in bad condition and commands only 26 cents per pound, whereas when 

■ properly collected it is worth ae much ns 80 ceuts for the best quality. 'I'lie treti 

K-gTowa naturally in Central Anierita nud Mexii'o, The western coast of the last^ 

I named conntry ajid of southeiu California between the ocean aud 1,800 to 2,0U0 feet 

of elevation above the level of tbe sea aecnis purtieulnrly favorable to itfl best 

development. A plantation is made n-ith shoots gathered in tbe forestft, and with 

proper care will be in condition to yield a crop in sii or seven yeave. A tree in good 

oonditiou yieldi 10 to 13 pounds per annnio, and, if not maltreateil, continues to 

yield year after year, apparently without limit. Ite yield is wortli, according to 

quality — which depends chiefly upon its treatment — from 50 cenW to 80 cents per 

"pound. I'his, too, is an indnstry which will pay tribute to the oannl. 

_ But in tbe foieets of the northwestern Fiiciflc coast there already exists material 

,' which needs only the facilities of tbe canal for ite transportation to a favorable 

' market to yield a tonnage which alonu will probably exceed that of all other indns- 

triea combined. Tho wouderi'al growth of the Imnbcr trade of that section under 

present limitations of transportation is an indication of the magnitude to whicli It 

will grow with tbe opening of new and more extended marlietH by tho sborteniiw 

of distances to them on lines within tbe still waters of tho Tcoiperat« and Torrid 

zones instead of by the routes now existing through the tempcetnoiie aeaa of the 

< 6,000,000 feet, equal to 
s. In i>m the amount 
:o 471,325,000 feet, eqnftl 



In 1886 the shipment of lumber Irnin Oregon amoimted t 
13,500 tons; in 1887, to 48.000,000 feet, equal to 100,1100 toi 
"" amounted to 706,980,000 fi^et, and IJie shipments abroad tc 
B, or nearly 1,000,000 tons. 

Conoeming the lumber trade with Eastern markets, the Post-Intel ligencer, ot 
jattle, Wash.^ublished tho following under the dates indicated : 

"JmIs 11. — The sound sawniills (Pngot Sound) have lately been filling speclftl 
Eaateru aud Southern orders for exti'a length stufl'. Quite a large numUer of fang* 
spars have been lately shipped from sound ports to the East where there is over an, 
active market sale for that inatortal. 

"July Id. — The Pnget Sound cedar shingles were first entered in the Eastern uiias- 
lieliB live years ago. The demand for them has ever since steadily increased, and' 
now shingle mills all over the sound are shipping their products East as far aa 01u<t 
(i. e. railroad rentes)." 

The Ibrestsof Maine no louger yield tbe timber needed farmasts and spars oflmrmi. 
vessels. In the forests of Oregon trees grow to 12 feet in diameter aud 300 fi-et U, 
height. The average length of a cargo of sticks taken to Boston from Puget Sooad 
by the bark CVajio, in 1B90, was 126 feet, aud their average diameter 39 inche«>? 
Sixty of these sticks were bought by a shipbuilder of Bath, Me., and were madjt ' 
into a raftand tuwed around to his yard. This fact shows how depleted the Maia^ 
forests are of spar timber, Cuba has attempted the importation of Inmber for bnild - 
ing purposes aronndCape Horn, but found the experiment too costly to becontinnoif 
In our Southern States their own hard pine, though less desirable, is taking t' 
place of soft pine because of advancing prices. All these demands will he mot a. 
supplied Irnm the Oregon aud Washington Inmber fields with the opening of H 
al. What this demand and supply ivill Actually amount to is mere con,ieotu| 
lUKideriug the cuaatwise trade aa a whole, iucludiug tho mahogany, xi 
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ironwoodj aiid. tonk of Southern Piicific coaata, the growing trade of Central Amer 

in coffee, coooa, iudia rnliljoi'. mahojjiiQy, anil othet hard woods, the fnrs of Alaska, 
and the seal fiBheriea, wliale oil, wlieiit, uimned aaluiua, andotliorprodnctaof ilritish 
Columbia, Washington, and Orogon, spar tiuilier, aud other luitibBV from the Ibrests, 
and our ontbonnd toade in coal, textile fabrics, agrioultural implemoDte, muohinery, 
iron gaods, etc., an addition of 1,000,000 tons per annnm -will he conceded tr " - 
none too great an alloirance. 

The aggregate of the trafllc, apparent at proBOtit, from whioh the canal may bo 
expected to derive ita business and its revenue, amuuntH, then, to 8,900,000 tons, to 
-which may be added at leaat 1,000,000 tons for the trattie mentioned on foregoing 



pagea, nut to speak of thuse unforeseen and unexpected develop men M, of which the i 

commerce of all new countries haa always been prolific, whenever iaoreaaed facili- 

tiea have afl'otded more favorable opportunity for an exploitatiou of the natural 



resources of the region. In this reapect the opportunity of the Nicaragua Canal if 
unique. The countriea ohielly brought into nearer oonta^it by the Suez Canal are 
old and densely populated. Europe with ite population of 101 to the square tuile, 
and Asia, vrith a population of 57 to the mile, or, to speak raore precisely, England, 
France, and Belgium ae parts of Europe, and India and China as parts of Asia, have 
very few new or untried resourcea yet remaining open for development. Oil the 
otiler band, by the Nicaragua Canal, North America with a population of 14 to the 
mile, chiefly east of the Rocky Mountains ; South America with a population uf 5 
to the mile, and Australia with a population of only l.j to the mile, all of them the 
abudea of vigorous, rapidly increasing, and enterprising populations, with as yet 
many only partially developed resources, the magnitnde and value of which ^re 
already shown by suoh essays aa have been possible under existing circomstanoeB 
to be almoHt iiicaloulable, are brought nearer to each other and into closer cunnee- 
tiim with Europe, by a channel of camniuniiiition through a country unsnrpaased in 
jtsualurul lieiiutieaandreeonrces,poiiaeHaingn climate exceptionally healthy, which 
from its natural RharaoteriaticH must, when focilitiee for travel are afi'orded, become 
a pleaaure resort for travelers from all parts of the world. 

It would seem that If the conditions for an unpreoedeuted growth of population, 
commerce, and material prosperity ever existed anywhere, they exist here to a 
degree never before exceeded. The great success of the canal at Snuit, not only in J 
re«peot of its returns to those who ventured their capital io its oonstraction, but 
more especially in the realitiation of all the advantages to commerce whioh were 
predictea of it by ita projectors, is an assurance that the Nicaragua Canal, when 
completed, will find commerce ready to avail itself, at once, of its advantages, 
inatead of waiting until the more veutureaome spirits shall have tried them and 
proved their tmtrits. Because of the great success at Suez, the advantages of canal 
transit have ceased to hesubject of experiment, aud have beoome demonstrated facta. 
The bnainesB of the Nicaragua Canal, therefore, will not be of small beginnings and 
slow growth, but will at once assume n magnitude commensurate with the ojipor- 
tlinity ; and it is not unreasonable to expect that of the, 9,BOO,000 tons estimated as 
withm the zone of attraction, at leaat two-thirda, or, aay, 6,500,000 tons, will aeek 
the new route for transit aa 'early as within the aeoond year of ita operation. 

If the canal tolls be fixed at ^.50 per ton this amount of traOic will yield a gross 
revenue of $16,250,000. 

The cost of maintenance and operation of the canal after its oompletion can 
not be large. The route is made np principally of broad stretches of water, with 
natural banka, or of ctittinga through aolid rock, whioh, once made, will be perma- 
nent; and there are no sands drifting from widespread desert plains, as at Suez, to , 
fill lt« channel contiunally aud make necessary large and uuceasing expense for 
heavy dredging. The cost of maintenance mnst, from the nature of things, there- 
fore, be moderate. The operation of the louk of the Sanlt Ste. Marie Canal, which 
paased nearly 7,500,000 tonsin the season of 1S90-'91, together with all other expenses 
of that canal for thnt year, amounted to $45,417. Allowing $50,000 for each of 
the 6 locks of the Nicnragua Canal for operating alone, and making a similarly 
liberal allowance for maintenance, administration, and all other expenses, the total 
annual cost can not exceed $1,500,000, which, on an annual traffic of 6,500,000 tons, 
at the rate of toll snggested, ahowa a net revenue of $14,750,000, or 5 per cent on a 
total capitalization of $295,000,000 to be realized immediately upon the attainment 
by the enterprise of such a condition of advancement as will afford opportunity 
for demon atratiun of its oapabilities. 

What the growth of its trafflo and revenue may be from this point is, of course, a 
matter of conjecture, bnt in view of all the contingent conditiona it can not faU to 
be large and rapid, aud it is not unreasonable to believe that although the canal 
boa been projected witli a view to the aci'omnmdation of a large traffic, its capacity, 
twfore many years shall have passed, will be taxed to the utmost. 
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December 22, 1892. — Oriloteil to he printed. 



Mr. Shebman, from the Committee ob Foreign Relations, submitted 
the following 
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REPORT: 

[To accinnpanj S. 1318.7 



On fiirthor consideration of the subject presented in tieir report of 
the Fifty-iirst Congress, theCommittee on Foreign Reliitions recommend 
some changes in the details of tlie measure thussubniitted to the Senate 
as a bill of the committee, but they Jidhere to and recommend the pur- 
poses and the general plan of legislation thus presented, and adopt the 
report then m^ein support and explanation of the Senate bill. No. 121S, 
now reported to the Senate with amondmenta. 

With the progress of events relating to a ship can^ throngh the 
Isthmus of Darien and, especially, with reference to the recent demon- 
stration that the Panama Canal can no longer lie looked to as famish- 
ing the waterway that our communication between the Pacific States 
and the Atlantic States require as a commercial necessity and national 
protection, it is manifest that the people of the United States, without 
division on political lines, or on Hues of latitude or longitude, are 
earnestly demanding that Government aid be extended to the Nicara- 
gua Canal. 

It is entirely clear that a work of such magnitude can not be con- 
structed on the credit of any chartered company, at a reasonable cost, 
nor can this canal be so constructed as to guarantee its impartial use 
to all maritime nations without the assistance and support of the 
United States, 

The concessions made by Nicaragua andCosta Rica under which this 
work is progressing distinctly provided that the canal should be con- 
structed by a company of execution, to be called " The Maritime Canal 
Company of Nicaragua," with its principal ofSce in New York. The 
concessionaires were all citizensof the United States, and, in conformity 
■with their concession, they asked the United States for a charter, by act 
of Congress, to enable them to execute the work described in the 
concessions of Nicaiagua and Costa Rica, which was granted by act of 
Confess, approved February 20, 1889. 

This act of Congress, construed in connection with our treaties with 
Nicaragua and Great Britain, made this canal, in a practical and ' 
important sense, a facility of government in connection with our coast- 
wise trade and our foreign commerce, and as to our postal establish- 
ment and the transmission of out troops and mnuitions of war and 
warships from ocean to ocean. 

So that it was a clear and specific purpose of the act of Con^cess. 
that the pohtica! control over the Maritime Caviai Vitivsii^^iKi^ lA^Nsas- 
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^^^1 a^a fiboiiM be retiiiDed by tlie United States wlrle that compaoy 

^^^1 should continiie to act uiidor tbat charter. 

^^H In this view, the act of Congress provides, in section 6, that — 

F 




Said company niuM make a ruport on the first Mondaj^ of December in each yett, 

I the Secretary of tLo Interior, wMch shall be dalj verified on oath by the president 

ad secretary thereof giving such detailed statenicnt of its affairs, and of il« assets 

_ and liabilities, &b may be reiioired by tlie Secretary of tlie Ipterior, and any willfolly 

false statement so made Hhatl be deemed perjury asd pnnishable as such. Audit 

shall be the duty of the Secretary of the Interior to reijaire uuch annual Btatemmt 

and to prescribe the form thereof and the jiarticulars to be given thereby. 

No coiporation, other than one created to promote public purposes, 
could be reasonably subjected to such requirements, and it is not pos- 
sible, under a sound construction of the concessionB granted by Costa 
Eica and Nicaragua, eitlieras to their language or proposals, that those 
Republics could retain to themselves, reBi>ectively, in the body of their 
concessions, as Governments, the right to ajipoint directors in a mere 
private corporation. 

Three Governments concnrring in creating a corporation, in which 
each may have a special governmental, interest or concern ; in which 
each is or may be a stockholder, and entitled to appoint directors, and 
over whose conduct and destiny each Government exercises, to certain 
extent, a sovereign control, mast by their joint or concurrent act create 
a public corporation. 

The United States can, in the exercise of its sovereign power, ex- 
pressly reserved in the charter, alter, amend, or repeal the act of Con- 
gress creating a corporation, in which Nicaragua has $6,000,1)00 of 
stock and a director, and Costa Bica has $1,500,000 of stock and a 
director, and can limit the entire stock of the company to $100,000,000, 
Neither of these Governments can, with due regard to its sovereignty, 
afford to consider this as a mere private corporation. 

It is quite clear that these Governments admit the right of the 
United States, under the powers conferred in their concessions, t« ex- 
ercise this governmental control over the conduct and destiny of the 
Maritime Canal Company of Nicaragua, by participating in the organ- 
ization of the company and in its control through directors appointed 
by them, and also by their respective decrees that the work done apoa 
the canal, under the charter granted by the United States, is a fiill 
compliance with the conditions precedent upon which those coucessioiiB 
were to become permanent gi'ants. 

The committee have, therefore, considered thebill (S. 131S)a8auu 
nre relating to a public corporation, and that its provisions are in striot 
conformity with the concessions of Nicaragua and Costa Eica, owned 
by the Maritime Canal Company, and also with our treaties with all 
countries having an inteiest in the subject of this interoceanie canal. 

The controlling facts relating to this wort, in its engineering aspects, 
are stated in the former report of this committee, which is adopted as 
part of this report. They are not materially altered except in the di- 
rection of giving greater certainty that all the appai'ent doubts and 
difBculties then existing as to engineering problems arebemg removed, 
or minimized by the actual results of work done on the ground. 

The work done on the canal in the clearing of timber Ixom the liB^ 
in the building and ballasting the railroad through the marsh lasdB 
adjacent to the eastern coast, now 11^ miles long, and in deepeufsg 
the entrance to the harbor at Greytawn, has all fallen within the esti- 
mates submitted by Mr. Menocal as to its cost, and it does not, as ye^ 
appear that his estimate of the total cost of the canal, viz: $05,000,000, 
JeMk^jr to be exceeded, when it is completed ibr traffic, if the luonay 
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to baild it is provided vnth certainty, so as not to increase the cost by 
niineccssary delays and expenditures. 

The most recent report of the president and secretary of the Mari- 
time Oanal Company, made to tlie Secretary of the Interior, and the 
other documents and statements submitted on the hearings before this 
committee, authorized by the Senate, in the opinion of the committee 
justify the conclusions herein stated. 

Under this bill, as amended by the committee, the liability of the 
United States upon the indorsement of the bonds of the Maritime Com- 
pany is the same in amount as that contained in the former bill, viz, 
not to exceed $100,000^000, at the rate of 3 per cent interest per annum. 
The time of the maturity of the bonds is changed in the present bill. 
They are to bear date on the 1st day of January, 1893, and to bear in- 
terest fi-om the date of actual issue and mature in 1953, and are re- 
deemable at the pleasure of the Government after 1913. 

The stock of the Maritime Company is limited to *100,000,000. Of 
this atoclt $6,000,000 is reserved to Nicaragua, as paid-up stock in its 
concession, $1,500,000 is reserved to Costa Kica in its concession, and 
$13,000,000 remains in the ownership of the purchasers thereof from 
the Maritime Oanal Company of Nicaragua, it having been issued by 
that companyin payment for the concessions and for allwoi'k done and 
'expenditures made and engagements entered into prior to the date ot 
the sale and transter of the concessions to said company. All the re- 
mainder of the stock thus limited, viz, $80,500,000^ is vested in the 
United States in absolute ownership and without liability to farther 
payment or assessment, in consideration of its indorsement of such an 
amount of the bonds of the Maritime Company, not to exceed $100,- 
000,000, as shall be necessary to complete the canal. 

Under this arrangement, and according to the estimates of skilled 
and impartial engineers, the United States will own at least one dollar 
of stock in the Canal Company for each dollar of bonds that shall been 
expended in its cousti-uction, with a sinking fiind, for which the bill pro- 
vides, of $1,000,000 per annum, invested in the bonds of the company 
or in other good securities at 3 per cent interest. The entire author- 
ized sum of the bonds, if they were all issued, would be paid off by the 
sinking fund in a period a little less than fifty years- 
It is confidently assumed by the committee that dui-ing a period of 
twenty years alter the canal is completed the tonnage of vessels paas- 
ing through it annually will average 9,000,000 tons, in addition to a 
very heavy passenger traflie, 

The history of the Suez Canal and the St. Marys Canal, on the lakes, 
give an almost certain basis for this assumption as to the tonnage that 
will pass through the canal, which falls far below the estimates of a 
great number of well-informed commercial men. 

This calculation of the committee would yield, in revenues annually, 
not less tlian $9,000,000^ at the rate of $1 per ton, which is less than 
one-half the toll that is paid on vessels passing through the Suez 
Canal. 

This revenue of $9,000,000 would pay the interest on $100,000,000 
bonds ($3,000,000), the co-st of the maintenance of the canal, say 
$3,000,000, and would leave $3,000,000 for the stockholders. But it is 
not probable that the cost of maintenance would exceed $1,800,000 ^^ 
per annum. ^^| 

The revenue of the United States from the canal, on this basisj would ^H 

Cpay the entire cost of the canal iu twenty years if it is all ^^M 
M 
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placed in a Binking fund and iiivested auimally in tlie lK>nds of the 
compaDy. 

Before any bonds of the Maritime Company can be issued under this 
act, all debts of that company must be canceled, and all contracts for 
work to be done and all agreements iucousii^tent with the act are to be 
rescinded. 

To provide an active fund for continuing work now in progress, and 
increasing it, and for necessary purchases of supplies and material, 
$1,000,000 of the indorsed bonds are to be issued to tlie Maritime Com- 
pany, to be applied only to such purposes and to be credited on the 
first audit and settlement of the monttdy installments for work done on 
the canal. The Maritime Company, having surrendered its interest in 
its entire stock, and being piohibited from issuing bonds or the creation 
of a debt to raise money, and having put all its property under mort- 
gage to the United States, could not obtain the money necessary to pro- 
I -• ceSl with the work on the canal otherwise than by a provision of this 
I sort. 

r Some additional guards have been provided in this bill to regulate 
the expenditures of the company in constructing the canal and to sub- 
ject them to the constant scrutiny and approval of aboard of engineers 
appointed by the United States. But the United States is to have ten 
directors, in a board of fifteen, in this company, to be appointed by the 
President and conflinied by the Senate, and of the other five directors 
the President, voting the stock of the United States, by his proxy, 
may choose two. 

As the persons selected for this important trust must be men of 
experience, ability, and high character, the security for the proper use 
of the subvention of the Government, the honest administration of the 
affairs of the Canal Company, and the iiroper adjustment of tolls for the 
mutual interests of the people and the company, is quite as great as 
the country would have if the ownership of the canal and the sovereign 
right to control it and to provide for its direction was in the United 
States. 

It is believed that the peculiar constitution of the board of directors 
gives safeguards and checks against unfaithful or unwise administra- 
tion of the canal company and its property that are better than we 
would have if the United States should own, construct, and operate 
the canal without the intervention of Kiearagua and Costa Bica and 
the other holders of the stock of the company. 

The legislation proposed in this bill does not, in the least degree, 
trench upon the sovereignty, or the property rights, or the political au- 
tonomy of Nicaragua or Costa Rica, Neither does it violate any pro- 
vision of the Clayton-Bulwer treaty with Great Britain or any ligbtB 
we may have acquiied in Costa Rica, or any treaty of the United States 
with Nicaragua. 

The concessions of Nicaragua and Costa Bica, made to Mr. Menocal 
and his associates, and all now owned by the Maritime Canal Company 
of Nicaragua, admit the United States, or any other govermuent, to 
the full opportunity of acquiring and exercising every right and power 
of control: over this canal that is proposed to be exercised in this 
amended bill. When we have acquired this power of control over the 
canal the United States will have no more sovereign power in Nicafa- 
gua than now exists under the treaty of 1807 with that Government. 

It seems to be justly conceded by the judgment of enlightened menajid . 
nations throughout the world that the United States have the natond ' 
right to a dominant influence in tlie control and protection of the canal 
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throngli Nicaragua, and that the duty rests upon oiir Government to 
see that unjust diBcriniiiiations shall not be made against any nation 
in the peaceful use of this great waterway. We are the only power on 
this hemisphere that cau secure such guaranties to the lawful commerce 
of all nations, and the concessions to which this bill relates, and our 
treaty with Nicaragua of 1867 provides for our active endeavors to make 
good that pledge to the world, 

This Ijill neither enlarges nor diminishes our rights or powers, as they 
exist, nor those of Nicaragua or Costa Tlica beyond the express stipu- 
lations of their respective concessions, but is in harmony with them and 
with our treaty relations with all governments. 

The mortgage and statutory lien provided in the bill for the security 
of the United States, while of little importance because of the control 
over the operations of the maritime company secured by the owner- 
ship of more than 80 per cent of the stlick by the United States, la 
carefully adjusted iu the bill iu order to make our security, if that is 
possible, more complete and to remove all grounds for misunderstand- 
ings in the future. 

The possible difiicnlties that might attend a strict foreclosure of the 
mortgage, upon property in a sister Republic, are of little weight 
when we consider that the concessions on which this bill is based pro- 
vide for such a mortgage and cany with this provision the equitable 
right to such a foreclosure. " 

It would be in the nature of an impeachment of the honor and in- 
tegrity of Nicaragua and Costa Rica to anticipate, in our legislation, 
that either of those States would interpose a national obstacle to the full 
realization of all that can be justly implied wheu they permit the con- 
cessionaires and their snccessois to give a mortgage on all the property 
and all the privileges granted t« them, to raise the money to construct 
a canal of such vast benefit to those States and their people. 

The committee refers to this topic only because it has been mooted 
by some inquiring persons, as a passible objection to the bill, and not 
because any such question has been intimated by either of those gov- 
ernments. In all dealings between independent nations in matters of 
this kind something is necessarily left to find its proper adjustment at 
the time when its solution becomes a practical question for discussion 
aJid settlement. 

In this instance, the most painstaking care seems to have been taken 
by Nicaragua and Costa Rica in their respective concessions, and sub- 
sequent legislation, to remove every dilHcnlty that could be anticipated 
that could stand in the way of this great work, and, in this, as in all 
their dealings with tiiia subject, they have approved themselves to the 
judgment of mankind as being just, sincere, and liberal. 
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tlic Committee oil Eoieifru Kel.itioDS, Hiibmitted 
tbe followiufi 

^m REPORT: 

^Hl [Toaccompany B. 4827.] 

To tbe Senate : 

The Committee od Foreigu Relations reBpeetfully report tliat on tbe 
11th (lay of April, 1890, tbe Senate, in execoHve eessiou, adopted a 
resolution in tbe following terms: 

Seeolved, That tbe Conimit.tee nu Foreign lielatlona be, and it hereby is, directed I 
to iDquire into wbat. eti3[i3 have been taken noiler the act of Congress entitled "An i 
act to incorporate the Maritime Canal Company o£ Nloaragoa," appcovi:d 20th Feb- 
mary, 1889, and what are the present caiiditiona nnd prospects of the eoterpriee ; and 
to consider and tepovt wUat, in its opinion, tbe interests of the United States may re- 
quire in respect of that inteioceanic coniiumiiRiiUoji. 

In obedience to tbis direction of the Senate the committee entered 
npon an investigation and consideration of the anbject, which they 
have diligently and exhaustively pursued, and now submit their report 
thereon with an accompanying bill, tbe passage of which we earnestly 
recommend. 

Columbus, in his last voyage in 1502, believed that be would find a 
strait io Central America which would give bis vessel a passage throngh 
the continent, wbicb he then supposed to be a vast island, to waters at 
the westward wbicb shonhi bring bim into immediate communication 
with tbe shores of Asia. He therefore esamined the coast of Central 
America from tbe bay of Honduras to the Spanish Main. He aought 
that which did not exist in physical geography. Irving, in referring to 
his search, says : 

He b»d been in puranii of a, chimera of a splendid imagination and penetrating 
Judgment. If bo wha disappointed in bis expectations of tindingastrait throngh the 
Isthmns of Dnrion it was beoause nature herself n'aa disappointed. For sbe appear! 
to have attempted to make one, but to have atteiupteil in vain. 

Nature, however, was not much disappointed in her efforts between the 
two seas at Nicaragua. There is the lowest continental divide {148 feet) 
Detween tbe Strait of Magellan, in latitude 530-4° south, and tbe perpet- 
aal and all-pervading ice that forms tbe northern boundary of the Eng- 
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lish Possessious, in latitude 70° iiortb, between which is a space of 120 
dcfirees of latitude, equal to iiearly 9,000 miles. 

Almost four centuries have passed since Columlius was baffled in 
his efforts to reach the tranquil sea and to oyien direct comiDunication 
westward from Europe to Eastern Asia, while, daring all this time, 
beuigniint Uitture has placed within the reasonable capacity of civilized 
man the means of making unch commnnication practical and beneficent. 

But the great desirability of communication was not lost sight of. 
In 15ol the Spanish historian Oomara proposed the constrnclion of a 
passage through the Isthmus and urged on Philip II the attempt 
to accomplish it on some one of the three routes that have, in recent 
times, been so often considered and in some respects attempted, viz, 
Tebnantepec, McEiragua, and Panama. 

Later, and in comparatively recent times, surveys and reconnois- 
eanees have been carried on or attempted over almost every part of the 
Isthmus. Time, research, and experiment have, we think, now detaon- 
strated that the only adequate, efficient, and practicable passage is that 
by way of Lake Nicaragua. And it is due to the Kepublic of Nicaragua 
to say that iu the year 1826 the minister of foreign affairs of that coun- 
try addressed Mr. Clay, then our Secretary of State, on the subject, and 
appealed to the United States to assist in executing the work of a canal 
there. He stated that his new-born republic was in the first period of 
its existence, and said that — 

Nnlbiug wonltl be more grateful to it than a, GooperatioQ b; tbia generoaa oation, 
whose liable conclact lias beeuaiuodel and tbe proteotion to all the Amerioaia ; it 
would 1,-e highly eatiafactory to have a participator not only of the luurit of the enter- 
priHe, but of the great advantat^es which that canal of commnnication niaut prodaoe, 
bj means of a treaty which would pi^rpetnally secure tho poasession of it to the two ' 

The executive administration of the United States entered with in- 
terest into the consideration of the sn bject, and Nicaragua was informed 
that the then newly appointed United States charge d'affaires to that 
country would investigate the snbject and communicate information 
upon it to the United States, and that it would then be necessary to 
consult Congress. It does not appear that the diplomatic ofScer of the 
United States obtaided any definite information in respect of the feasi- 
bility of the enterprise. But Mr. Clay, in his letter to the Commis- 
sioners of the United States to the Congress of Panama, observed: 

A canal for navigation between the Atlantic and Pacific oceans should form ■ 
proper enhject of conuiderationat the Cougresa. The vast olject, if it should ever he 
accompli shed, will hn inteiestiug in a greater or less degree to all parte of the world; 
but especially to this conliaent will accrue ite gceateat beneSta ; and to Columbia, 
Mexico, Central America, Pern, and the United States, more than any othur of the 
American nations. 

It is evident to the committee that it was the want of precise infor- 
mation, such only as cai'eful engineering, surveys, and estimates couM 
furnish, which left the project uiiattempted at that time or soon after. 
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Bot the buDgr; instiocts of commerce, as well as a delibcnitv coin- 
preheusiou of its interests and necessities, led, I'roiii time to timt', to 
enterprises of oue kind and another, inaugurated to accomplisli the 
passage of the Istlimus by a ebip waterway. 

A new and more powerful impulse and interest arose wben, shortly 
before 1850, llie northern portion of Mexico bordering upon tlie Pacifio 
became a part of the Republic of the United States, immediately fol- 
lowed by the discovery of the enormous resources of the country, not 
only in the preciooa metals, but in all those aspects of nature best 
adapted to the support and development of Belt-sustaining, civilized, 
and populous communities. 

The eonstructiou of such a canal as is now proposed appeared to be 
au immediate and somewhat urgent necessity. The British had ob- 
tained a narrow foothold through so-called negotiations with the Indian 
chiefs of the Mosquito coast (a geogntphical phrase of almost unlimited 
elasticity). British subjects had a " settlement" at the Belize for the 
purpose of getting and carrying away mahogany and other wood 
products under an ancient license from Spain. 

The British Government had also seized the country at the mouth of 
the San Juan River, which was the necessary Atlantic end of the canal 
via Nicaragua. It may be faiily concluded that Her Majesty's Gov- 
ernment was solicitous that the United States should not be the control- 
ling party In interest in the construction of the then impeuding enter- 
piiseofacanal; and that the United States were quite as solicitous that a 
Government of another continent and not republican should not estab- 
lish itself by conquest, colonies, or dependencies or spheres of influ- 
ence in the midst of any of the liepuhlics of Central America. Such 
considerations doubtless led the two Governments to conclude the Con- 
vention of 1850 known as the Clayton Bulwer Convention. 

That convention was, as stated in its opening paragraph, one in 
which the two Governments were to set forth and fix " their views and 
intentions with reference to any means of communication by ship 
canal," etc, across the isthmus. 

The convention then proceeds to declare that neither of the Govem- 
nieuts will ever obtain for itself any exclusive control over the canal 
" or colonize or assume or exercise any domain over Nicaragua, Costa 
Rica, the Mosquito Coast, or any •part of Central America,^' etc. 

It provided for the exertion of the influence of the two Governments 
in facilitating the construction ot the work by every means in their 
power. It provided that after completion they will defend its neu- 
trality, with the privilege oF withdrawing such guaranty on notice. It 
provided for inviting other Governments to come into the same arrange- 
ment. It provided that each party should enter into treaty stipula- 
tions with such of the Central American States as they might deem 
advisable for carrying out the great design of the convention, 
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It declared tliat no time uliuuld lie uiii necessarily lost in cotumoQciDg 
and coHHtracting the caual atid, tberefore, that the two Go vein men ts 
would give their support and encouragement to sucli persona, etc, as 
migbt first oB'er to comuence the same with the necessary capital, etc , 
and that, it any persons then already had obtained the rif^ht to build 
it from the Central American Government and shonld fail, each of the 
two Governmeots should be free to afford their protection, etc., to any 
other company that should be prepared to proceed with work. 

All these declarations of views and stipulations concerning them were 
made forty years ago. 

During all this time no practical and eflective steps in the coDstmc- 
tion of the canal have beeu taken until the passage of the act of Ck)n 
gress of February 20, 1889, incorporating the Maritime Canal Company 
of Nicaragua, 

We think it can Im justly affirmed that the convention of 1850 has 
become obsolete, for the convention was based upou the idea of an im- 
mediate prosecntion of the enterprise of creating this great interna- 
tional water highway, and that neither Government would be found, 
BO far as it regarded the particular question, apart from other con- 
siderations, to consider its stipnlations as longer binding. 

Not only this consideration is to be taken into view, for the course of 
events in the enterprise and operations of nations has changed entirely 
the grand commercial situation of the world. The Suez Canal has been 
constrncted and the Government of Great Britain has become, in sub- 
stance and effect, its dominant and controlling proprietor, thus secur- 
ing to that Government, in a very large degree, the control of the east 
and west commerce of the world between the southern and eastern 
shores of Asia and the whole of Europe and, to a couisderable degree, 
the eastern shores of the United States and the other American Re- 
publics. 

We think it may be safely affirmed that had the Government of Great 
Britain, in 1850, been in possession of the Suez Canal, the United States 
would never have consented that any canal across the American isth- 
mus should be under the joint control of Great Britain and the United 
States or under any other European control. In this respect, there- 
fore, the immediate declarations and engagements of 1850 between the 
two Governments, in regard to an isthmian canal, have become entirely 
inapplicable, and justly entitle the United States to give its separate 
aid and encouragement to the construction of such a caual. But this 
is uot all. 

One of the provisions of the convention of 1850 most important to 
the United States and to the preservation of the republican governments 
on this continent was that which declared that neither party to the coQ- 
vention should "occupy or fortify or colonize or assume to exercise 
any dominion over Nicaragua, Costa Rica, the Mogqnito coast, or anj( 
part of Central Avierica." ^^_ 
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At that time the "settlement" of Bntish subjects, as it was called, 
at the Belize, on the coast of Central America, w^ of the smallest 
dimensions, aud bad no substance or form of a territorial dominion. 
British wooclcuttera were there under an ancient Spanish license of i 
timber cutting, and nothing more. These settlers in a country not 
beloDging to the British Crown had, ol!t' and ou, attempted to form a 
kind of local governmeut for preserving order among themselves, and, 
after going through various phases, had reached the point, in 1850, of 
some local magistrates and an imperial superintendent, merely and 
clearly for the purpose of preserving internal order among the English 
adventurers engaged in the lumber trade in that foreign country. 

This was substantially the condition of things when the convention 
of 1S50 was entered into. 

The next step taken, after the convention of 1850, was in 1853, when 
a legislative assembly was constituted to manage the affairs of tba 
settlement. This was followed by a convention between Great Britain 
and Guatemala, iu 1850, for the establishment of the boundaries be- 
tween what the treaty chose to call " Her Britannic Majesty's settlement 
and possessiojis in the Bay of Honduras " and the territories of Guate- 
mala. The country, or the largest part of it, belonged to Guatemala as 
the successor to all the sovereign territorial rights of Spain iii that re- 
gion ; but by this treaty that which was before a licensed industrial es- 
tablishment became instantly a possession of the British Crown, The 
ecttlcment government continued until 1862 when the settlement was 
declnred a colony of the British Crown aud a regnlar colonial establish- 
ment was set on foot; and so from that time to this, the form and sub- 
Ktauce of a regular colonial government as a part of Her Majesty's 
aiiuious has continued. It is understood that its geographical dominion 
has been vastly enlarged from the licensed wood-cutting limitations and 
boundaries that existed in 1850. All this has taken place systematic- 
ally and persistently notwithstanding the declaration of Her Majesty's 
Government that it should not "colonize or assume or exercise any 
dominion over • • • the Mosquito coast or any port of Central 
Ameiica ". 

If these proceedings of her Majesty's Government, in respect of one | 
of the most important subjects of the convention aud in absolute op- 
iwsition to it, do not discharge the United States from all and every of 
their declarations and engagements stated in that convention, it is im- 
possible to conceive what could. 

In view of all these con side ratious the committee is of opinion that 
the United States is at present under no obligation, measured either 
by the terms of the convention, the principles of public law, or goo<l 
morals, to refrain from promoting, iu any way that it may deem beat 
for its juat interests, the construction of this canal, without regard to 
anything contained in the convention of 1850, 

lese observations are submitted as a part of the historical a-vv-V. 
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diplomatic consideration of the sabject, tbe omissioD of which mig^t 
lead to the implication that the committee are opiuion that the con- 
vention of 1850 is still in force and of biudin^; obligation on tbe United 
States, but we think there ia nothing in the provisions of the bill now 
reported which is inconBistent with anj of tbe engagements of the 
TJniled Statea entered into in 1850, as stated in that convention. 

In view of some of the events i'ollowing the convention of 1850 the 
United States in 1867 entered into a treaty with the Republic of ^ica- 
ragaaXv which that Eepnblie granted to the United States, for it« 
citizens, tbe right of transit between tbe two oceans, on any route of 
communication, natural or artificial, whether of land or water, that 
might be constructed, to be used upon equal t«rms by tbe citizens of 
the two Republics. 

This treaty ot 1867 is still in force and would, we think, of itself Jus- 
tify the United States in undertaking to aid the construction of the Nio- 
aragua Canal. In 1884 the President of the United States negotiated 
a treaty with the Republic of Nicaragua providing for tbe coustrnction 
of the canal by tbe United States and under arrangements that pie- 
served the sovereignty of Nicaragua and secured to all the Genttal 
American Republics, as well as the United States, the benefits of the 
enterprise. 

That treaty was submitted to the Senate in Deceuiber, 188i, but be- 
tore Its final disposition it was withdrawn by the President ou the 13th 
ol March, 1885, for further consideration, and has uot been again sub- 
mitted to the Senate for reasons stated by him and mentioned further 
ou. Afterwards, in 1887, the Kepubltc of Nicaragua, sapposiug, appar- 
' eutly, that thetreaty which had been negotiated would not go into 

■ effect, made a concession of the right to bnild the canal to a private 
association of citizens of the United States (known aa the Nicaragua 
Oanal Association), through Mr. A. G-. Menocal, who had been one of 
i the engineers employed by the United States in making surveys there. 

That concession explicitly provided, first, for the exclusive privilege 

I to build and operate the canal for ninety nine years. It provided that 

^^H the concession might be taken by a company of execution to be or^n- 

^^^B ized by the association, which is the company chartered by Con- 

^^V gress February 'AO, 1889. It provided that the people of all nations 

I should be invited to contribute capital on a certain notice, which notice, 

the committee understands, has long since been given. It provided for 

j a re-seivation of 5 per cent, of the subscriptions to the Central Ameri- 

^^H tan Republics. It provided that shares not so taken should be sub- 

^^K jeet to the free disposition of tbe company. It provided tbe respective 

^^^P terms and time within which work should be commenced and, iu gen- 

^^^ era!, tbe rapidity with which it should be carried on. It provided that 

the Government of Kicaragna should receive € per cent, of the total 

amount of the issue of the stock, etc., as compensation for tbe grant. 

|^_ It made other provisions in respeet of detail, ptotection, munageniw|^H 
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etc., aoalogons to tbose usual in statutes granting corporate privileges 
for public works. Later the Eepublic of Costa Rica assented to the 
arrangement bo far as her interests were concerned. 

Pursuant to tlie provisions of this coDcessiou Mr. Menocal and his 
associates, all citizens of tlie United States, became incorporated as 
the Maritime Canal Oompauy of JJicaragaa, under the act of'Cougress 
of February 20, 1889. 

This last-named company has since proceeded witli the wOric in con- 
formity with the terms of the coucession and with the act of incorpo- 
ration. The extent, nature and physicalcharacteristicsof the work are 
stated in another ^lart of this report. In imruedtate connection, how- 
ever, with the preceding meager historical statement, it may b6 moat 
convenient t^ state the general geographical, commercial, and political 
situation of the subject viewed in its broader aspects. 

It is self-evident from climatic considerations that the great bulk of 
the commerce and interconrse of the world must move on eastward 
and westward lines. A glance at any modern map of the world on 
Mereator's projection will show the geographical relations of seas and 
continents and the arraugemeut of the present commercial lines of 
ocean and land transit; it will show how perfectly correlative, in these 
respects, tbe Central American isthmus is to the Isthmus of Suez. 

It will be seen also that, while the Suez Canal is immediately moat 
important to the commerce of the whole of Europe with southern and 
western Asia, the Niciiragua Canal is immediately and most largely im- 
portant to the great body of the Republics of North, Central, and South 
America. 

The Nicaragua canal will bring into the utmost ]io8sibie near com- 
munication the eastern and western shores of North America, and, in 
like manner, it will bring into the utmost possible short communication 
the eastern and western shores of South America, and it will bring the 
western shores of South America into direct communication with the 
eastern shores of North America, and the eastern shores of South 
America into direct communication with the Western shores of North 
America, thus making the short passage of the Itsthmus the grand key 
and common gateway of friendly communication between the republics 
that now occupy substantially the whole of the habitable parts of both 
the continents of North and South America. 

Not only will this be aceompiished, but tbe great bnes of the world's 
trade by sea will be, by this canal, very much shortened, and the perils 
of navigation and the asperities of climate will both be immensely di- 
minished. We submit herewith for consideration in this connection a 
table (marked Appendix 1) showing some of the savings of distance in 
sea navigation by the use of this canal. 

Wo think it quite unnecesBary to speak at large of the great political 
considerations attending the construction of this work under the pat* 
rouage of the governments and citizens of tbe United States, aj^'^ **va 
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republicH whose tuirituriiU ami govi'iiiigu iuterbats are directly cou- 
oeriied iu it. 

Tbese consideratioiis are not those that look to hostile or adverse 
dealing with the other nations of the glolie, but such as look to giviog 
the benelita of the opening of tbia great "secret of the strait" to the 
whole family of civilized mankiud, always under auch just and consid- 
erate ad in iuist ration as shall promote to the u tmost degree the barmoD- 
ioas and iiitiinate iDt^rcoiiFse of all the republican governments which 
now, as we have said, occupy, almost entirely, the two great western 
continents, and snch as shall enable them to protect and improve them- 
selves commercially and otherwise in their republican and commercial 
development and prosperity. 

THE PKESKNT COHDITION OF THE WORK ON THE NICAEAGUAN OANAZ. 
GITES A STBOJJG ASSURANCE OP ITS KABLY COMPLETION. 

The work baa advanced rapidly and with snch uninterrupted success 
that some of the most important parts of it have already been accom- 
plished. This is especially true as to the engineering and the clearing 
of the line of the canal and the building of a railroad preparatory to the 
dredging of the channel. 

Nature has placed within the convenient reach of science and labor 
the requisite conditions for the location of this great ship canal, and the 
material for its construction at a very low cost as compared with other 
similar enterprises. When it is constructed on the plan and on the 
ocatiou selected it will for ages furnish ample wa,(er way, convenience, 
and security to the fleets of all nations that may pass through this 
canal from ocean to ocean. 

The enthusiasm naturally excited by the magnitude and importance 
of such a work is appreciated by the committee, and lias increased 
their caution in presenting only such facts in their report as are well 
authenticated, and such oonclusions as they seem to fully sustain. The 
rexiorts and papers herewith submitted, as appendices to this report, ■ 
and to support the recommendations of the committee, come from 
sources that are worthy of full credit. They are, first, a paper read by 
A. G. Menocal, chief engineer of the Maritime Canal, in July, 1890, at 
the Fourth International Congress on Inland Navigation, Manchester, 
which is marked Appendix A. 

Second. A special report by Charles T. Harvey, civil engineer, on the 
maritime canal of Nicaragua, and data relating to tlie ship-canal facili- 
ties and traflc of the Lake Superior basin, marked Appendix B. 

Third, The report of Frank P. Davis, division engineer of the ooni- 
panj, dated at San Juan Del Norte, Nicaragua, October 19, 1S90, cov- 
ering also the report of Chief Surgeon J. Edward Stubbert, dated So- 
vember 1, 1890, marked Appendix 0. 

Fourth. A paper issued by the Maritime Company in 1890, entitlaS 
"The Maritime Ship Canal of Nicaragua", marked Appendix D. ^^M 
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Fifth. An article from the Eugiueering News, of dates tbe 14th aud 
lltb September, 1889, marked Appeudix E. 

Sixth. An article pablished in the California Banker's Mag:aziue, in 
October, 1890, by William L. Merry, marked Appendix F. 

Seventh, The report of A, G. Meuocal, of January 1, 1890, aud a re- 
port from five civil engineers, selected by the Maritime Uanal Com- 
pany, to revise the report aud estimates of A. G. Menocal, chief en- 
gineer, marked Appendix O aud H. 

After Mr. Meuocal had completed the sarveya reqnired for the per- 
maiient location of the route of the canal he requested the company to^ 
select a board of engineers of the highest skill and experience to 
thoroughly examine his report, aud to revise hii estimates of tbe cost 
of the oanal. Thia was done with due care and impartiality, Sis 
eGlimates were increased by $14,033,202, to cover contingencies which 
iucUide every possible increase of the cost of the work from causes 
within the rauge of probable conjecture. 

These calcnlations and results have also been critically examined by 
many of the leading engineers of the world, without any practical dia^ 
sent from the main propositions in Mr. Menocal's reports. The atten- 
tion of scientific eugiueers, and of various governments, has long been 
directed to this proposed transit for ships across the Isthmus of JDarien, 
and it may now be stated as the final concensus of opinion, based on 
tnauy surveys, that the Nicaraguan route ia the most feasible and the 
least costly of all the routes that have been projected for a ship canal 
across that barrier. It can now be assumed as a fixed and reliable 
fact that the best location of the axis of the canal has been selected for 
this work. 

The statements and opiuions of Mr, Merry, as expressed in Appen- 
dix i', are those of an experienced navigator, who was for many years 
the president of the San Francisco Board of Trade, They also reflect 
the opinions of the people of the Pacific coast, who have most carefully 
studied this subject, as to the wisdom of the policy indicated in tbe 
bill herewith sabmitted to the Seuate. 

The committee respectfully invite attention to the great force and 
effect of the facts presented in these several papers as to the value of 
this ship canal, and the comparatively small expenditure required to 
secure to all the nations and peoples of the earth the beueflts of this 
highway for travel and commerce, that connects all the great oceans 
aud seas of the globe. 

The canal, as it is located, after patient, careful, aud skillful exami- 
nation, has features of great aud peculiar advantage that are not found 
elsewhere in the world for a work that can approximate it in its im- 
portance to mankind. It has for its crest line and reservoir the deep 
lakeof Nicaragua, that is fed through a narrow outlet by Lake Mana- 

Sthe northward, where the heavy torrents from the laiufall iu the 
8. Eep. 331 4 
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mountains are canght and JDnjirisoned. Lake Nicaragua Is a rock- 
boarid ba»iu, with n eiiigle outlet, called the Sau Jiiau River. 

This outlet has a deep and coimtiiut current of water, without any 
natural obstructiontt or sudden falls, and is never flfwded with a rise 
of more than 4 or 5 I'oet hy the faenviest rainfalls, eo that it is a 
safe feeder for the shii> canal. The difference in the volume of water 
discharged between the highest and lowest water in the lake ia about 
1,000 feet per second. The distance from (he Oarilibean Sea at Grey- 
town to the Pacific Ocean at Brito is 1G9,448 miles, all of which will 
be slack-water navigation except 36.783 miles, which is the length of 
the prism of the canal, miikiug 142.659 miles of free uavigation. A 
dam at Uchoa, on the Uau Juau Biver, the "divide" between the Sau 
Francisco Biver and the Deseado, about 16 miles from Greytowu, and 
a dam at Tola, wlthiu 4 miles of the Pacific coast, with a short in- 
terval of canalization, extend and establish a cteau surface level of 
153J miles over the whole distance of 169^ miles between the oceans. 

For the exact measurement of these distances the committee refer 
to the papers appended to this report. It has impressed the committee 
that this route has very important advantages in the fact that such a 
great distance of alack water navigatiou ia secured by the erection of 
two dams at places where the structures can easily bo made entirely 
secure by the use of material fonnd in abundance along the line of the 
canal. The surveys for this work were made with the greatest cate. 
They average about 40 miles of preliminary lines to 1 mile of actual 
location. 

At Ochoa, on the San Juan Biver, below the entrance of the San 
Carlos Kiver, flowing northward from Costa Bica, the line of the canal 
diverges to the eastward, while the flow of the united rivers is to the 
southward. 

Behiud a range of low hills a valley, or basin, was found, iotJ) 
which the waters of the San Juau will be forced by the dam at Ochoa. 
In this basin about 9 miles of water at the level of Lake Nicaragua 
will form a vast estuary and dispense with the necessity of excavating 
the canal. Another important result is that the canal is beyond the 
influence of any flood that may occur from the united volumes of the 
San Juan and San Carlos rivers In the rainy season. 

The skUlful thoroughness of the surveys have secured a location for 
the canal that includes every possible advantage that the topography 
of the country and the easy and cheap control of the best material for 
its eoutruction affords. 

The dams, banks, slopes, aprons, drains, weirs, locks, and waste- 
ways have been so located as to assure the permanency of the woi4. 

The quarries of stone along and near to the line of the canal while 
increasing the cost of excavation, strengthen the work and are of great 
advantage in the construction of locks and dams and in the building of 
bridges, piers, moles, aod breakwaters and quays in the harbor. 
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CoDfrouted witii the great difficulties that are desciibed in tlie report 
of Mr, Davis, and within al)out twelve moutha of actual operatious, a 
solid pier has been extended about 1,OUO feet into the sea, where the 
oatnral depth of the water ia 14 feet. The ehaunel to the leeward of 
this pier is rapidly deepeniug by the action of the sea and will eoon be 
of sufBoient depth to admit the passage of the largest vessels. A Bafe 
liaibor for the largest ships at the entrance of the canal may now be 
considered as being assured at a very moderate expense. 

Pore cold water is brought in steel pipes for a distance of 10 miles 
from the hills back of the city of America, on the coast. Tnis gives 
mach security to the health of those employed on the canal. 

Provision for the health and comfort of all classes of employes has 
been carefully made by the company, and the results have been entirely 
satisfactory, as they are shown in the reports of the surgeon in chief. 

The building of storehouses and accommodations for the comfort of 
the laborers, and providing them with good, wholesome food and cloth- 
ing, has been of great advantage to the enterprise. All the work done 
by the company has been attended with careful regard to economy. 

The heaviest part of the labor of clearing the dense forests from the 
line of the canal has been accomplished. 

The great swamp of the Deseado River has been crossed with this 
clearing and the firm grouud of the hills has been reached, where the 
forest's *re comparatively light and the wood is better for construction 
purposes. The wood found in the swamps being of light and soft tex- 
ture decays rapidly, and in the dry season the felleil forests are readily 
destroyed with fire. Between 10 and 12 miles of railroad has been 
built through this great swamp, and is ballasted with sand. It may 
be classed as a good and permanent road that supports heavy trains 
drawn by locomotives of 30 and 40 tons bnrden, and is sutBoient for all 
the purposes of the construction of the canal, so far as it has been 
bnilt. 

This road is surveyed and located to its terminus at Ochoa, to which 
point a line of telegraph is in operation from Greytown. 

The report of Mr. Davis shows the work that has been done on the 
Pacific Division ot the canal and the great quantity of material and 
machinery that has been collected there, indicating enlightened and 
systematic industry and zeal on the part of the company. 

This company has engaged the confidence of the Governments and 
people of Nicaragua and Oosta Rica as to its ability and faithful pur- 
pose to construct the canal. Their earnest cooperation, thus secured, 
is an important element of success. 

The committee consider that it is not necessary to recapitulate the 
facts, so fully stated in the papers appended to this report, as to the 
details of the work on the canal and its cost. No important fact^ are 
omitted, and none are unduly colored in statement, so far as the com- 
mittee have been able to discover. 
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^^H III some of tbese papera comparisoDs are made between the cost of 
^^M tbis work and of ita engineering diffiuulties with those works that en- 
^^H able seagoing vessels to reach Lake Superior from tide water on the 
^^H St. Lawrence Biver. 

^^V Perhaps an accurate estimate cannot now be made of the cost of 
^^^ opening, muintaining, and improving the Wetland Canal and the locks 
at Sault St. Marie, Imt the lowest calculation will bring the cost np to 
two thirds of the sam that the Nicaraguan (3anal will cost. The differ- 
ence in elevation to be overcome ir abont 500 feet in favor of the roate 
through lake Nicaragua, and the other physical difficulties are greater 
than tbose found on the Nicaraguau Oanal. When the commerce of the 

I Atlantic and Pacific Oceans is compared with that of the basins of our 
northern lakes it is obvious that the tonnage that will pass through the 
Nicaraguan Canal will be many times greater than that through oar 
lakes in the interior. 
Mr. Harvey in his report puts this matter in this strong light : 
If thu toonagu of this catial routo npon a water-conrse composed of a doater of 
inland lakes, paralJpled through their Piilire leaj^th b; railwajB oo both of their 
liorderB, and nilh competing adjacent water-coursfH aa ahown, has aotaallf incniaBed 
from 1,567,741 toDH of freight in 1S8I, to 0,411,42:) in 1888, and, presmnabl; to 7,500,000 
tons ia IS89, what must be tbe traffic of tbe ship trnial which biaents ft homiaphere, 
BavBH 10,000 miles and fifty days of freight-atBanier timo betwceu New York and San 
Francieco, and economizea proportionately in time and the dial.nnce to and from ia- 
numerable other comniorclul centers T 
Mr. Harvey also estimates the freight tonnage passing throngh the 
Snez Canal in 1889 at 6,800,854 tons, which is 709,168 tons less than 
that of the Lake Superior Canal at Sault Ste. Marie. 
There seems to be no reason to doubt that the Nicaragua Canal will 
be completed witirin sis years from the date of the passage of the hill 
herewith reported to the Senate, and that commerce will force its way 
^^ in ships from ocean to ocean, for the necessities of every in.iritirae conn- 
^^L try coincide in an urgentdemand for the early completion of this work. 



SHALL THE GOTEEHMBNT OF THE UNITED STATES AID IM THE OOW- 
STBUOTION OF THE CANAL. 



The closing direction of the Senate is that this committee report its 
opinion as to what the interests of the United States may require in 
respect to the Nicaragua Canal, or, in other words, whether in view of 
existing circumstaucus it is for the interest of the United States to di- 
rectly or indirectly aid the Maritime Canal Company in the execation 
of the work proposed, and if so to what extent and in what manner. 
This depends npon the ability of the Maritime Canal Company to con- 
struct the canal upon the basis of actual coat, so that the tolls and 
charges need not exceed a fair interest on such costand the expense of 
maintenance and ad ministration. 

1 matter of tbe highest importance that the charges npon tha 
commerce of the world for the use of the improvement should not bo 
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enhanced by interest aQtl dividends on stock and bonds far in exuess of 
the actual cost. It became therefore tbe first duty of Ihe committee to 
ascertain whether tbe Maritime Canal Company intended to or coald 
limit the stock and bonds of tlie company to the amonut of mouey ac- 
tually expended, and, if not, what additional stock or bonds wonhl be 
required to cover contractors' risks, bankers' disconnts, and bonus 
granted to induce investors to incur tbe real and imaginary risks of au 
investment that could yield no income until the work of six or seven 
years was completed, 

Your committee therefore called before them the officers and engi- 
neers of the Maritime Canal Company, and also of tbe Couatructiun 
Company employed by the Maritime Company to actually construct the 
work, to ascertain what contracts and agreements had been made 
between them and what plan was proposed to raise the large sum of 
money needed. A copy of the statements made and the doenmeuts fur- 
nished in the process of this examination are made a part of this report. 

It appears from the estimate of A, G. Menocal, chief engineer, dated 
January 31, 1889, to the pres'dent and board of directors of the Nica- 
ragua Canal Construction Company, that tbe cost of the work proposed, 
without interest and contingencies, was $65,084,176. It also appears 
by the report of the board of consulting engineers, revising the reports 
of the chief engineer, that the estimated cost is increased to $73,166,308. 
To this estimate they add for certain specified and unspecified contin- 
gencies of consCructiou $11,633,262, making the total estimate $87,799,- 
570. These estimates are based upon a plan of construction which con- 
templated that the work could be completed within six years. The in- 
terest accruing on the money actually invested as the work progressed, 
at the rate of 5 per cent., if the work was completed within six years, 
assuming au equal expeuditureeach year during the period of construc- 
tion, would be equivalent to 15 per cent,, or $13,000,000, making the 
aggregate of expenditure of money and accruing interest thereon for 
the full completion of tbe work of about $100,000,000. 

This estimate, your committee is of the opinion, from such judgment 
as it can form upon the documents furnished, is a reasonable estimate 
of the cost of tbe completed work if paid for in money. There are ele- 
ments of nnavoidable contingencies which may largely increase this 
cost, such as grave financial disturbances that may advance the rate of 
interest, such legislation as will diminish the purchasing power of 
money, possible contingencies arising out of disturbances in the local 
governments of Coata Rica and Nicaragua, and from natural convnl- 
sions, storms, or earthquakes, which can not be foreseen and of which 
there is no reasonable tear. The estimates of tbe actual cost of the 
work and of contingencies seem to be sufficiently liberal to cover all 
probable expenditures, and lead your committee to the belief that the 
amount stated, $100,000,000, if furnished as needed without delay or 
impairment of value will be ample to complete the work proQo&e*!.. 
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tt became important iii lliu tirst iustancc to usccrtain liow it «ad pro- 
posed by the Maritime Canal Company that this large sum should be 
raised. The statement of Mr. Iliram Hitchcock, president of the Ma- 
ritime Canal Oompauy of Nicaragua, and of Hon. Warner Miller, presi- 
dent of the Nicaragua Canal Construction Company, whow clearly the 
plans proposed by the two companies to raise the money requisite, 

The act incorporating the Maritime Canal Company of Nicaragua 
.provides that the capital stock of said company shall consist of not 
less than 1,000,000 shares of $100 each, or $100,000,000, with the 
right to increase the capital stocli to 1J,000,000 shares of $100 each, 
or $200,000,000 on the vote o( two-thirds of the stock of said company 
at any time oiitHtanding. It also anthorizes the company in the con- 
struction of said canal, antl to carry ont the purposes of the act, to issne 
its bonds and secure the same by mortgage on its property and rights 
of property of all kinds and descriptions, real, personal, and mlsed, in- 
eluding its franchise to be a corporation. The amount of said bonds is 
not limited, but assuming, as the act contemplates, that it would be 
equal to the amount of stock outstanding, the amount of stock and 
bonds might range Jrom $200,000,000, t« $400,000,000, with authority to 
increase the amount of bonds to an indefinite extent. 

Under the provisions of this charter the Maritime Canal Company 
entered into a provisional contract by which the canal company agreed 
to pay the Construction Company for the work proposed stock to the 
amount of $93,500,000, being the total stock anthorized, less conces- 
sions to Nicaragua and Costa Bica, and $150,000,000 in bo udti, an aggre- 
gate of $242,500,000. It was assnuied that the bonds of the company, 
bearing interest at' 5 or 6 per cent, per annum, could be sold at the rate 
of about 60 cents on the dollar, the rate at which the first bonds of the 
Suez Canal were sold. The stock was to be given to tlie contractors 
as a bonus to induce them to undertake the contract. In view of the 
difficulties in the way of the enterprise, your committee is of the opin- 
ion tliat the contract was as favorable a one as could be made, if wa 
may judge by the contracts made for similar undertakings by private 
companies and in view of the risks and hazards of the future. The 
ability of the Conatniution Company to perform the work, even for this 
great sum, would depend entirely upon its ability from time to time to 
sell the securities of the Maritime Company. 

Any stringency or fluctuation in the money market might prevent 
their sale and tims arrest the progress of the work. Any neglect on 
the iiarc of the Governments of Nicaragua and Costa Eica to protect 
the contractors in the performance of the work would necessarily add 
to its cost, and, perhaps as in similar enterprises disable the company 
and forfeit their charter privileges. Any failure of the bankers pur- 
chasing these securities to pay for them according to the conditions of 
the sale would have the like effect. The work is so great and the t)ene- 
fits oE its completion so transcendent that it would seem that its exe- 
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cation sbould not be left, to privace enterprise that, in tlie clianees of 
tlie future, may fail. It is doubtful wliether any private uompany, 
corporation or combination, however strong it may apptar, would be 
able to complete so great an enterprise, one that conld yield no income 
during its progress and could not in any eveut yield profit until after 
the whole enterprise was completed. Unlike railroads, the investment 
could not yield any income or profit until it was demonstrated by 
actual trial that commercial vessels could pass from ocean to ocean with 
reasonable facility and without delay or danger. In whatever view 
the committee could take of the enterprise there ajipears grave doubt 
whether it could lie executed without the strong, certain, and powerful 
support of a great nation or a combination of uatious. 

Even if (.-ompleted upon the plan proposed, the amount of stock ami 
bonds outstanding would at 5 per cent, require that the tolls and other 
income of the company would yield $12,1)00,000 a year, a sum that 
would be so great a burden on the commerce of the world as to leave 
it questionable whether vessels would pass through the canal or follow 
the old course of navigation aronnd Cajie Born. The gentlemen en- 
gaged in the enterprise are confident of their ability to execute the 
work. They did not express a desire for aid but seenieil to have entire 
confidence of their success. They have already expended, as we are 
a<l vised, about $4,000,000 and are negotiating contracts and loans. 

The coDimittee, however, fell grave doubts, and it was apparent that 
at all events the necessities of the company would compel them to sell 
their stock and bonds in the best market at a large discouut. The 
stock and bonds would naturally How into the hands of European 
bankers, and with them the ultimate control and government of the 
canal. For more than seventy years the United States has carefully 
adhered to the policy of the noninterference of European powers with 
the integrity or autonomy of American nations. This canal will be to 
the United States a part of its coast wise channel from the Atlantic 
States to the Pacific States. The concessions made by Nicaragua 
and Costa Kica are to an American company with stipulations and 
privileges in favor of the United States. The interests of the people of 
the United States are much greater in the proper management of the 
canal and in its free use at reasonable tolls than any foreign power. 

The Maritime Company as now organized may be trusted to protect 
tbe interests of American citizens, but its willingness to do so may be 
changed by a change in the ownership of stock. Many examples of that 
kind have occurred when conibiiiiitions and even foreign governments 
have bought the majority of the stook of acorporation with a view to its 
control. To leave the interests of the people of the United States de- 
pendent upon the cupidity of a corjioration controlled necessarily by its 
changingits pecuniary interests and which may fall under tbe influence 
of rival powers would be to surrender the great advantages expected by 
people iiom the use of the canal in shortening by over 10,000 miles 
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|(lie pH89ag« of vessels from our ports ou tlie Atlantic to our ports on the , 
Pacifif, as well as to endanger the vast trade tbat it is expected will 
Bpring up from iLe Uuited- Statea through the eatial to the western 
ports of SoQth America aud to Asia aud Australia. While the UDited 
States <1oe» not desire to have a moDopoly of these benefits, but is 
willJDg upon Just considerations to share them with all the nations of 
the world, yet we are more deepl.v interested than any other in making 
tbe burden of this transit as light as possible, aud to secure its cuinple- 
tjou at a sum tbe interest of wLich will not be too great a burden ux)ou 
commerce. 

These wmsiderations led your committee without division to the con- 
clnsion tbat it is the interest of the Uuited States to make sucb a con. 
tract with the Maritime Canal Company as would certainly assure the 
completion of the caual within the period of six years at its actual 
cost in money, to be represented by bonds of that company guarantied 
by the United States, whicii in any state of the money market would 
be sold at not less than par, the United States to be indemnified against 
liability on its guaranty by a pledge of a majority of the capital stock 
of the company with power to vote such stock. Thus, without loss to 
the United States, it would secure the early and complete construction 
of the work at its actual cost and such reasonable control of the transit 
as would give to our citizens at least equal advantages iu tbe use of the 
canal. 

In this way, assuming that the estimate of tbe cost of tbe canal is 
reasonable, which tbe committee propose to have tested by United 
Statea engineers, tbe United Statea could secure to the people of Nica- 
ragua and Costa Rica (who from their position are moat interested in 
the caual), to the people of the United States, who will probably maiu- 
taiu the largest commerce over it, as well as to all the nations of the 
world, the use of the canal at the lowest tolls that will reimburse and 
save harmless the Uuited States from its guaranty, and yet will yield 
to the actual builders of the canal moderate profits, without watered 
stock or discredited bonds resulting in unnecessary burdens upon ves 
sels passing through its waters. 

This has been the object of the United States in all the treaties made 
and negotiations had with the Central American States and other for- 
eign powers during a period of seventy years. Every President since 
and including Mr, Monroe has participated in this negotiation, and all 
of them have favored the construction of an interoceanic canal from 
the Atlantic to the Pacific across tbe isthmus to be practically under 
the control of the United States, but to be open to the commerce of the 
world. To secure the best practicable rente tbe United States has con- 
ducted many elaborate and expensive surveys, with full details as to 
every route proposed from Mexico to Colombia, resulting iu the concur- 
ring judgment of nearly all the engineers and ofBcers of the Army aud 
Kavy that the route proposed by way of Lake Nicaragua is the best. ^ 
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In GomtDDDicatiDg some of tliese aurveja to the Senate, President Hayes | 
thus stated the AmericaD doctriue in respect to tlie proposed canal: 

The pnlisy of thia country ia a canal nnder Ametican control. The United States 
can not consent to the auirendpr of this control to any European powers. If exist- 
iiig treaties between tbo United States and other nations, or if the lights of aovcr- 
eignty or property of other nations stand in the way of this policy — a contingency 
which ia not apprehended — eaitahlo steps should he taken hy just anil lihoral negoti- 
ations la promote and establish the Anierican policy on this subject, consistently with 
tho rights of the nations to be affected by it. 

The capital invested by corporations or citizens of other conntries in anch an enter- 
prise must, in a grrat degree, look for protection to one or more of the great pow- 
ers of the world. No En rope an power can intervene for such protection without 
adopting meoanres on this continent which tho Uiiitod Stjites would deem wholly in- 
Rdmissible. If the protection of the United States is relied npon, tbo United States 
must exercise snob control as will enable this ronntcy to protect its nntioual intereata 
and maintain the righta of those whose private capital is embarked in the work. 

An interooeanic canal across the American istbmna will essentially change the 
geographical relatione between the Atlantic and Pacitic coasta of the United States, 
and between the United Statea and the rest of the world. It wilt be the great ocean 
thoroughfare between our Atlantic and onr PaciBc aliorea, and yirtnally a part of the 
ooaat line of the Uniled States, Oar nieie commercial interest in it is greater than 
that of all other conntries, while its relation to oni power and oar prosperity as a 
nation, to our means of defeuxe^ our unity, peace, and safety, ore matters of para- 
monnt concern to the people of the United Stulivi. No other great power would, 
nnder similar circnmatauces, fail to assert % rightful control over a work so closely 
and vitally affecting its interest and welfare. 

Mr. Bvarta, then Secretary of State, in the same connection said: 



The natural iutcTest of the United States in any connection through the American 
Isthmus haa not only been always emphatically expreaaed by the government, but 
it baa been fully and distinctly recognized by other governments from the earliest 
period of our national existence. 

By the treaty negotiated in 1884 between the United States and 
Sicamgua the canal was to be built by the United States. It was 
still pending in the Senate when Mr. Cleveland became President. He 
withdrew it, not from opposition to its general purposes, but because, 
as be states in his annual message of December, 1883, it was "coupled 
witli absolute and unlimited engagements to defend the territorial in- 
tegrity of the States where such interests lie." He held that this clause 
was an "entangling alliance," inconsistent with the declared public 
policy of the United States. This objection led to the concessions by 
B^icaragua and Costa Bica to private persons, and the incorporation by 
the United States of the Maritime Ganat Company of Nicaragua. 

These concessions and the charter provide expressly that the United 
States may aid the comimny by a subscription of stock or otherwise. If 
such aid is rendered it must be rendered now. If the Maritime Gaual 
Company is to enter the money market without our aid as a borrower of 
8100,000,000 to be expended within six years, it must execute its mort- 
gage now for an amount that will probably yii-ld that sum as needed. 
The awoUea cost will largely fall upon the people of the United States 
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ill the form of toll». If Lliu work ia, us wtf confidciitlj' believe, oue ol 
tran6(!«Ddeiit value to the United Btotes — worthy to be doue by a great 
sation — which will cost oiily its credit without being a burden to the 
taxpayer, one that will not in any event cripple its resources, but will 
be a monument of its power and its beneficence more endiiriug than the 
mouumeutei of antiquity, a realisation of the dreams of all nations for 
fonr centuries, it ought to be undertaken not by a corporation alone, 
but aided by the United States for the benefit of the American conti- 
nent and the commercial world. It is an act worthy to commemorate 
the beginning of the second century of our existence as a nation and of 
the public policy upon which we have entered of uniting the Republics 
of America by works of i>eaceful development. 

The practical difBculty of the committee was in determining in what 
manner and to what extent the Uniteil States should aid in this cuter- 
prise. Nicaragua and Costa Itica were quite willing that this Govern- 
ment should directly construct the work, but for the reasons stated the 
treaty for this purjjose was not ratified. The Maritime Canal Company 
was interposed by act of Congress. Composed exclusively of citizens 
of the United States, they were not desirous of surrendering what they 
regarded as a favorable business enterprise. The plan proposed in the 
accompanying bill was dictated by this committee, and, after many 
conferences, agreed to by that company, subject to the approval of 
Congress. The company is now actively engaged in construction, and 
it is but fair to it that if the bill is to become a law Congress should act 
as speedily as possible, so that the company may not be delayed in its 
contracts. 

The bill herewith reported is founded ui)on the theory that the cost 
of the completed work shall be represented only by bonds and stock 
to the amount of money actually spent in conatruction and the accruins 
interest paid in its progress. 

The bill proposes to limit the stock of the Maritime Oanal Company 
to 1,000,000 shares of $100 each and no more. By the concessions of 
^Nicaragua that country is entitled to per cent, or $0,000,000 of the 
stock of the company for the liberal grants made to and privileges oon- 
ferred by that country upon the Maritime Conatruction Company, a 
copy of which is hereto attached. Costa Rica for similar concessions 
on her part is entitled to $1,600,000 of this stock. 

By the terms of these concessions the Maritime Canal Company be- 
came entitled to $12,000,000 of the capital stock, and this amount has 
been, by the agreement with the Construction Company, transfi-rred to 
the latter company. The agreement heretofore referred to between the 
Maritime Company and the Construction Company provided for the 
transter of the residuum of the stock and also 150 million dollars of 
bonds to be issued in pajinent tbr the work as performed. By tbat 
agreement the ownership and control of both companies would follow 
the ownership of the stock and bonds. By the bill proposed all certA- 
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cates of stock and alt coDtniutiii, aisNif^'iiuienl^, and trauHt'ers oCetock olher 
than the stock to which the GoverLments of Nicaragua and CoBta Bica 
are to besuiTenderert and oiuceled, except the buiu of $3,000,000, which 
is to be retained by the Maritime Company or its stockholders in fail 
payuieut and satistactioii of the concessions and agreeiDenta and ad- 
vantages obtained by them. 

The United States is to reimbarse the Maritime Oanal Ooiupany the 
amount expended in promoting the enterprise and in the snrveya and 
coastrnction of the work thus far performed, including all expenditures 
in connection therewith upon statements to be made, bat subject to the 
approval of the Secretary of State and the Secretary of the Treaaory. 
The canal shall thereafter be constructed from the proceeds of the bonds 
of tlie Maritime Company, guarantied, as aforesaid, in payments as the 
work progresses, not less frequently than every sixty days. All con- 
tracls or engagements of whatever name or nature now existing or out- 
standing not consistent with the provisions of the bill are to be canceled 
and set aside, and the work is to be proceeded with upon estimatee 
made by United States engineers and to be paid for at actual coat 
by bonds, or the proceeds of bonds, of the kind and description men- 
tioned. All the expenses of the work, including interest on the guar- 
antied bonds issued, are to be paid by the Maritime Canal Company 
of Nicaragua, and npou the failure of said company to pay the iu- 
tercst as it accrues, it is to be paid by the United States. Tbe interesl; 
jiroposed on the bonds is 3 per cent., payable quarterly, and running 
for a period of twenty years. 

To indemnify the United States from all liability upon its guaranty 
870,000,000 of stock of the Maritime Company is to be deposited with 
the Si-cretary of tbe Treasury and no stock other than that already 
named is to be issued except when, in the opinion of the President of 
the United States, the instalhnents of the mortgage bonds shall be iu- 
Bufftcient to meet the current requirements of the company in respect 
to the enterprise. The Secretary of the Treasury has power, at his dis- 
cretion, to vote the stock pledged to the United States, either in person 
or by proxy, at any meetiug of the stockholders of said company, and 
the United States is entitled to a representation of six members upon 
the board of directors composed of fifteen persons. 

These, in brief, were the terras suggested by your committee to the 
Maritime Canal Company and the Construction Company, and, after 
many conferences, a full report of which is hereto attached, the offtcera 
of said companies agreed to the terras and conditions proposed. This 
bill, if it should become a law, would, in the opinion of your committee, 
secure, without reasonable doubt, the prompt completion of the Nica- 
ragua Canal at it« actual cost, and secure to the United States a reason- 
able and proper control in conformity with the concessions granted by 
Kicaragna and Costa Rica. The management and conduct of the work 
is left with the Maritime Company, but under such restraints as will 
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iosare econouiy »»d witii tlio stronguiit itiducemeut to limit its obligu- 
tiouH to the actaal cost of Lhe ^tork, so that the tolls upou it will not 
be swollen to pay for wat4?i^d atock or bouUs of doubtful credit. 
I Tbe United States becomes a party strong euough to cope with the 
I magnitndu of the enterprise, uiid to give eoufideuce not only to its 
secarilii's, bnt to its safety from injury from internal or external forces. 
It is believed by yoor committee that the United States will not be 
called Dpon to pay any portion of the principal or interest of the bonds, 
but that the work itself will amply repay all its cost, and yield its ben- 
efits not only to the people of Nicaragua and Costa Eica, but to the 
civilized world. If it appeared at any time that the interests of the 
United States are in jeopardy from any cause, it can purchase the ma- 
jority of the ^tock and become the controlling owner of the canal by 
paying its own bonds to an equal amount, and the property, tolls, in- 
come, and profits of the canal will be an ample security agaiust the 
obligations it assumes. 

The committee therefore recommend the passage of the bill. 

JoH^ Shkbman. Ohairmai 
Geo. F, Edmuitds. 
Wm. p. Fete. 
Wm. M. Etakts, 

J. N. DOLPH. 

John T. Morgan, 
Joseph E. Browh. 
H. B. Payne. 
J. B. EtJSTia. 
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The idea of establishing a wntei'way across the American isthmns dates baok 
from the beginDiog of the sixteenth cenlurp, Tvheu the eariy naTigatora, perceiving 
the narrow neck of land separating the two oceans, were forcibly impressed by the 
advantages to be derived by onttiug a canal tbrongh it. The lathuinn of Panama, 
being the narrowest part of that strip of land, and Nicoragna, on aoconnt of the evi- 
dent uiitnrnl facilities presented by the lake and its ontlnt, the river San Jaan, 
have always been tbe inais points of attraction as possessing the raast favorable 
features for doing tbo work, and as early as 15G0 the Fortngnpse navigator Antonio 
Galvao proposed four routes; oneof wblch wasby wayof La^oNicaiagnaiuid tbefian 
JnanBiver, and another through the Istfamns of Panumn. As tbocoaflgnratlcinof tbo 
istbniusbeoaniebetterknowa, the belief in the practicability of joining the two oceans 
by u canal gradnaily increased; but it was not nntil the begmniiig of the proaeQC 
ceutury, when through the iudorsemeut Uf Humlioldt, who had Htndtitd the problem 
on the grnand, and later on through the united efforts of the Cetitral American ^e- 
pnblios, that the quefttion ctiinmenced to assame a wel[-<leflnod shape. But, while 
these States and tho Republic of New Granada were anxioDsly soliciting tbe oo- 
operatluo of other nations and of capitalists in favor of the undortaliing, no regnlui 
surveys had been made of any portion of tbe istbtntis; the routes proposed and 
claimed to have been discovered being the result of imperfect reconnoigBances or of 
the imagination. It was evident, moreover, that tho work would require tho expendi- 
ture of lar^e sums of money ; and, while it was universally admitted that the canal 
would be ot great advantage to tlie world at large, it was not equally clear that the 
probable traffic seeking it would be sufBcient to pay interest on tbe ciipitikl invested. 



and tbe subsequent rapid development ot tbe vast commercial and agricultural in- 
terests of the Territories lying on tbe Pacific slope, exerted a powerful infliienee iu 
attracting attention to the commercial and political importance of the canal. Wliat 
had nntil then been regarded as a humanitarian scheme or a geographical desidero- 
tnm became a political and commercial necessity, nud the attention of tbe American 
statesmen, capitalists, and scientists was at once directed to linding the most praoti- 
oal solution of tbe problem. 

Tbe idea of establishing a continuous water commnnioation between tbe two 
oceans bos been always recognized as tbe only means of satisfying nit the require- 
ments of commerce, but a satisfactory solution of all tbe nnknown qnautitios enter- 
ing into snob a vast undertaking could not be reached without serious surveys of the 
IsthniQS, and these required time and the adjustment of political difficulties with 
other nations interested in the proposed work. In the mean time the Americans, 
anxtoos to meet the increasing demaud for moans of communication between the 
two oceans consequent to tho rapid developraeot of the Pacific coast, turned 
their atteutionto an overland route, and, having obtained a concession from the 
Kepublic of Kew Granada, iu 1B49 organized a company and intrusted the sarveya 
for a railroad to Col. G. W. Ftnghes and J. C, Trantwine, well-known civil engineers. 
This was the first authentic survey made across tbe isthnins, and resulted in the con- 
struction of the Panama liailroad between 1850 and 1355. 

In the meantime the Government of the United States, alive to the importance of 
the canal, had ordered a reconnaissance of the Isthmus of Tehuantepeo, and, by di- 
plomatic negotiations with Nicaragua, had encouraged and supported the organlKft- 
tion of tbe Atlantic and Paeiflc Ship Canal Company, which had obtained from Hi' 
carfl^ua the right lo build the caniil, and, pending tho cnmpietion of (ho \ 
OH 
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This oompany intniated tbe anrvay for a, ship oimal to Col. 0. W. Childs, a con- 
aoioutions and able engineer, He ezamiued in 1850 several routes between Lake Ni- 
caragua and the Pacific Ooean, and is entitled to credit foi the diacorery of the low- 
est depression in tlie Cordilleras between the Arotio Sea and Cape Horu. Throngh 
thlB divide, which hefonnd to be 152 feet above sea level, he located a ronte Tor the 
canal extending from the month of the river Lt^jas, on the west shore of the lake, 
to the Port of Brito, or the Pacific, the main features of whiah have stood the test 
of man; Hubsequent Hurveye and rectificationa in that region, and have been incor- 
porated in the plan of the final location of the canal across that 00 ontry. Col. Childa'a 
plan contemplated the use of the lake as the Buinmit level, and of the valley of the 
river San Jnan, its outlet, to its delta, through which be proposed to excavate a 
canal following the left bank of the river to Greytown. This survey was the first on 
the isthmus for a ship canal conforming to the requirements of engineering, and its 
accuracy has been fully confirmed by sabserinsnt e^plaratious. 

Muoh might be said here to show the great interest evinced by the Oovomnient of 
the United States in the building of a canal, and to demonstrate the fact that tbe 
only thorough anrveys made on ibo isthmns witb the view of establiehing the prao- 
tioability and cost gf the work have been done either by the Government directlj at 
by American citizens under its auspices. 

It is interesting and iustmotive to follow, step bjr step, the American explorations 
on the iethrpus from Tebauntopeo to the Gnlf of Darien, but this paper deaU with the 
proposed Nicaragua Canal, which is believed to be the only practicable route for cou- 
uecting the t>TO oceans by a ship eanal. This conclusion is the result of forty years 
of exhaustiVD studies over the whole isthmus and of a valuable lesson bo dearly 
taught by an unfortunate attempt to prove the practicability of building ft canal by 
the expenditure of vast Huma of money in useless excavations and wild scbcmea for 
removing insuperable natnral obstacles prior to a thorough examination of the physi- 
cal conditions. 

The period from IBTO to I8T6, during the administration of General Grant, was one 
of marked activity in the explorations of the iathulus, and it may be said that the 
question as to the route possessing the greatest advautages was settled in February, 
1876. 

The commission appointed by Presideat Grant in 1S73 to report upon the various 
plans submitted by the snrvaying parties consisted of General A. A. Humphreys, 
Chief of the United States Corps of Engineers; Mr. C. P. Patterson, Superin ton lent 
of the Coast Survey, and Commodore Daniel Amaien, Chief of the Bureau of Navi- 
gation of the Navy Department. 

On February 6, 1876, the commission submitted its decision to the President of the 
United States, in whicli it was said : "After a long, careful, and minute study of the 
several surveys of the various routes across the continent, we unaniraonsly report 
that the route known as the Nicaragna route possesses, both for the constrnotiou and 
maintenance of a canal, greater advantages and offers fewer difSonlties from en- 
gineering, commercial, or economical points of view than ally of the other routes 
shown to lie practncnble by surveys snfiloiently in detail to enable a judgment to ha 
foru'.ed of their relative merits, as will be briefly presontod tu tbe appendiMl memo- 

Tbe roatea cousidcted by this commission were the Tokiun topee, the Nioarogna, 
the Panama, and the Atrato-Maplpi. Tbe sniveys conducted by the Oovernmeot of 
tbe United States at other points did not develop physical conditions favorable enongh. 
to justify a locatlnu sufGoiontly in detail to form an estioiate of tbu cost, and the re- 
sults of the explorations were examined by the oommission only in so for as was 
necessary to show their impracticability or inferiority as compared to other routes. 

The snrvey of the Nicaragua route by the United States Goverurauut was oom- 
menoed in March, 1873, and coufiiuned until July, 1873. Eight differet'* routes 
between the lake and the Pacific were carefully ojtnmined. The correcl 
Childs's survey from the month of the river Lajas to Brito was carefnlly confirmed, 

and, while tlie low divide was a strong feature in favor of his locatir~ '^' "-i- - 

of properly draining the valley of the Kio Grande was not at the tim< 

solved, and the next best route, extending from the month of the small etrearn Del 
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Medio at the lake north of Laj 
and thence following Childs's line to 1 
In this, as in all projeota for a canal 
summit level, and in this location its 
sea level. East of the lake slack-wi 
Jnan for a distance of 63 mites by the i 
below the confluence of the Snn Juan 
□aiiul was proposed to be eicavuled 1 



Childs's line 9 miles west of the lake, 
as adopted and carefully locnied. 
Nicar.-igua, tbu lake was taken aa tbe 
level was assumed to ho 107 feet above 
vigation was aeonred m the river San 
■;iou of four dams, the lower dam being 
Carlos Rivers. Below thac point the 
ancp of 4\3 miles on the titUs, V*.-^^. 
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Mill foUowing the generiil direction of tlie rivor to tlio oi 

tumoU almost diroctly to Greytowii, Twenty-oiio locks, 

loot, were pro pOHeil ; teiiontheAtlauticmidelevouon tb . , . 

was a (iecidod imiirovenieut on that jirojjosed by Cliilds, bnt in lis general outline 

tho doHign did iiot differ very malerinlly from liis. Its luain features wore as fol- 

Caual in excavation 61.74 

Slack- water navigation in the Kiver San Juan 63.08 

Lake navigation 51). 50 

Total miles from ocean to ocean 1B1.S6 

Number of looks .... 21 

Number of daius aorosa the river San J nan 4 

The total coat was estimated at $65,222,147. 
■ The writer, who had beeo the chief engineer of the Government sarveys, recog^ 
iiized the practicability of the canal by this roate, bnt was not eatisHed with the 
location. The Lajaa line, with its low divide of 152 feel, had been relitctautly aban- 
doned on account of difflcultiue in the drainaga probJem, and the Medio route, with 
'JO feet greater depth of cutting, had been adopted instead, thereby tncreaslng the 
diCBonlties in constrnctiou and by sever.tl millions of dollars the coat of the work. 

In the Eastern Division the frequent intcToptious of the river navigation by the 
interposition of dams was not a desirable feature, and the sharp curves and too 
cloao proximity of the canal, in excavation to the river, in several places, uhonld, if 
possible, be elimiuated from the problem. There were, also, too many locks, which 
togi!tber with the long stretch of canal in excavation, would necessarily tend to 
roianl navigation and restrict the capacity of tile canal for traEQo. 

Tile Gflvemnieut sorveys were intended to show the practicability of the canal, 
Bud that object bad been fully attained in the comparatively short time devoted to 
the work, but it was quite evident that before the project was Unally adopted as a 
coinmerulBl euterprise, important modiBcatioua should, and conld, iu my opinion, be 
introduced in the original designs. To what extent this has been accomplished will 
boshowu in Ibedesoription of the roate finally locat-ed and adopled by the proaeotNio- 
orugna Canal Constmotion Company. In 1876-^7, while surveying the delta of the 
San Juan and harbor of Oreylown for the purpose of devising plans for I be improve- 
ment of the navigation of the river aud the restoration of the harbor, T had occasion 
to make ex tensive recoimoissanoes in a direct line connecting Grey town with the end of 
. slackwater navigation in the San Joan Biver, my objec*; being to fiod, if poseible, a 
direct ronte Joining those points, in lien of tlie long and tortnoos line following the 
bank of the river. These explorations, oondneted from both ends of the dcBirable 
location, and in opposite directions, conld not be completed within the time then at 
my dispoflnl. There remained agapof4Dr 5 miles yet to be examined, but,BDfar 
as carried out. the results of the explorations wore cxtteraoly gratifying, with strong 
Indications of physical conditions favorable to a satisfactory solntion of the prob- 

In 1830 1 devoted luy attention to a rectification of the L^as location, and suo- 
ceeded so far a« to reduce the length of the rente by It miles ; eliminate several 
curves and enlarge the radius of others; decrease the uinuunt of excavation In the 
narrow valley of tbe Rio Grande, and, what was of the greatest impoi'tniice, found a 
satisfactory solution of the draiuage problem by diverting the waters of the Grande, 
above its couflnence with the canal, through an artiticial channel, and the rivers 
Juuu Davila and Lajiu into tbe lake, thus leaving the narrow valley of the stream 
free for the canal. 

That mnch having been accomplished iu the Western Division towards the con- 
templated improvemeut of the original location, a greater interest was naturally toll 
for a thorough recti ti cation of th" eastern section. In 1B85 the Government of the 
United Slates, immediately after having completed a treaty with Nioaragoa for tbe 
constmotion of the canal, directed me, at my own suggestion, to proceed to Nioara* 

Sua with a party of competent assistanls and ascertain the practicability of Intro- 
ucing favorable modlGcations iu the eastern section of the canal location. Tbe 
reaolla attained by this last examination, together with what had been previously 
secured west of th" lake, were all calculated to attract the attention of eugineeni 
:apitallst«, and thoorgauization of the company cbartered liy theUniled States 
Congress and now building the canal, soon after followed. The results of thlssnt- 
vey can be fonnd in detail, inbookforni, iu my report to the hnuotable Secretary of the 
Navy, dated November, 18*5, and untitled "Report of the United States Nicaragna 
Surveying Party" (Es, Doc. No. 99, Forty-ninth Congress, first session). 

The com pan V was well aware, however, that while these snrveys were ample (o 
prove tbe practicability of the canal, and suSlcient in detail to arrive at an approzi 
mate cost of the work; yet they were only iuteuded iis a preliminary location, and 



NICARAGUA CANAL COMPANY. 65 



more thorongh stndies, compriBing the rainutost details, were still wanUd before 
actual couBtruntion could be commenced. TLeri'tore the firnt work undertftken by 
the company, immediately after its orgaui nation, waa to At out and send to Nicara- 
gua a numerona oorpa of oomjiotent eogineera, with iastrnctioua to make a thorongh 
relocation of the whole lonte aod accessory works, so ns to eliminatu all donbtnit 
einmente and to arrive at au accurate estimate of the olinracter, amount aod coHt of 
all the work required for the completion of a anual ample for tho iiavigatiuu of the 
lar^Bt ships afloat, aod the paBaa;;e of the maximum traOlo likely to seek it. 

Six laod BUlrey ing parties, one bydrograpliio party, aud two boring parties, have 
been for two years aod a half making this verification, aud aUboiigk the axial dis- 
tance of tho land survey (exclusive of the lake .ind river) ia less than 50 miles, the 
length of lini^s actually surveyed by transit and level, in cross-Hectiooing, location 
of jocks, dams, ambankmeuie, railroads, flowage lines, drains, ete., is not less than 
4,000 miles, or at the rate of 40 miles of aotnal inslirumeutal snrvey for every mile of 
final location. The result of this labocious work has been a veridcation of the loca- 
tion of It^STi in ita essential features, but with marked improvements in the details, 
and the fiiinl location of the route npon whiob the canal is now being oouBtructed, 
and which I will proceed to describe in a concise form. 

S»u Juan del Norte (Qreytuwii) on the Atlantic, and Brito on the Faciflc, are the 
termini of the canal, the total distauae from port to portbeing 1(>9.448 miles, of wbich 
26.78a milHB will be emavated oanal and 142.659 milns free navigation by Lake Nica- 
ragua, the river San Juan, and through hosiuH iu the valley of the streams Deeoado, 
San Fran uisoo, and ToU. Lake Nicaragua ta uecicBaarily the summit levelof the 
canal, and its elevation above mean sea level is tiiken at ita mean at 110 feet. It 
will be connected with the Pacific by two sections of canal in excavation and the 
Tola baein, and with the Atlantic by slackwater navigation through the valley of 
the river San Juan, and a series of basins in the valleys of the San Francisco and 
Deseado, connected by sliort sections of canal, the sea level on each side being 
reached by three locks which have been located as near as possible to the extremi- 
ties of the canal, viz, 3| miles from Brito and 1'2[ miles from Oreytown, thereby 
giving a clean summit level of 153^ mites in extent out of a total distance of 169} 
miles, aa stated above, Pur purposes of deacripljon the ruuCe has been divided into 
four lUvisioue, viz, Eaatern, Sau Fiauoiaoo, Lake and Kiver, and Western. 

Eaatera Diiii#fo(t, 
[From thFlna.'i bnrlior of SsaJuBn dal Norte (G reylnffD) to tho 3u FraaoltCD Basin, 18,Se4 miles,] 

The line selected and located starta from the inner harbor of San Joan del Norte 
and extends iu a southwesterly direction for a distance of !),Si)7 miles to Lock No. I, 
in the valley of the small stream Deaeado, which descends &om the high ridge sep- 
srating the valley of the San Juanillo from that of the CafioSan tranoisno. Where 
the stream Deseado inlerferes with the course of the canal, it is to be diverted by 
artiGcial ohannele. These Qrst 9.297 miles of oanal will be nt the level of the sea, 
forming practically a prolongation of the harbor of Greytuwn, the width proposed 
allowing ample room for the passage of vessels going in both directions. The exca- 
vation will lie entirely through flat, aUuvial deposits, as shown by the numerous 
borings taken along the whole line. 

The flrst look from this roach will have a lift of 30 feet, and the nniforni diwon- 
sions of obaniber adopted for all the lucks, viz : 650 feet Inng and 70 feet wide, A 
snitable rise of ground for the site of the lock is met with iu tho lower valley of the 
Deseado. Froiu the lioart gate of Lock No. 1, to Luck No. 2, the canal follows the 
valley of the Deseado, which is here partially flooded by Iha couatruotion of four 
low embankments conuBCtiug the site of Lock No. 1 with iha sides of the valley. In 
this manner the canal excavation, which here conai«ts cbiefli? of stiff red clay under- 
lying a thin siralum of Iohoi, is much rednced, aod the drainage economically and 
efficiently cootroUed by suitable weirs of maximum Hood capacity. 

Look No. 2, located 1,25S miles above the huad gate of Lock No. 1. has a lift of 31 
feet and will rest on solid gronnil, a hill on the aouth side of the valley affording an 
excellent silfl for it. 

Look No. a, with a lift of 45 feet, is locatfd 121 m'los from Greytown and 1.927 
miles from the head gate of Lock No. 2. This section of the caual occupies the lower 
basin, made in the valley of the Deseado by the erection of a dam 38 feet high and 
1,300 feet long aoroas the stream, and two einbauUmenta of an aggregate l<''"rth of 
1,400 feet and abontUO feet high, on the top of thi' conflring ridges. The onlyexuo- 
vation needed through this basin is in cutting ncioss three low hills of red clay. 

At this poiut the valley of the Dcaoado is spanned byun embankment 70 feet high 
»nd 1,OGO feet long, resting on two hij^h hills, and tbu gaps on the n<It;e qoiu\e>:,^v&'^ 
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IbU embankment with the siiles of the Tolloy are olosed with BDiall cmtianknieDtB 
ksgtegatitig 5,800 feet on the arest, with ma areraice height of 20 feet to the level, 
11)1 feet above eea level. By this means a b&ein 3.036 milea lonj; is created in the 
valley uf the atrenm in which a depth of from 30 feet to 70 feet is obtained, wilhout 
exoBvation, for a distance of 'i.iSii milea. It is proposed to retain the water in this 
bnain at an elevation of 106 feet above wa level ; in other words, the snmniit level of 
tbeoanal is carried acroBe the "divlile" and extuDiied to Lock No. 3, or to within 
12} miles of the Atlnutio, and but '^ inileti from tbn sea lavel, which, aa stated above, 
reaches 9^ milesnp from Greytown. The advantage of tliesa two large reservoirs in 
close proximity to the lot^ks need not be conimeuted npon, und the fHUilities afforded 
•H a ''tntnont " for sbipH in waiting and traveling in optiosiCe dicculioDii can not be 
overestimated. The dam is proposed In be bnilt of etooe or what is i^ermed "rock- 
fill," with earth back Lug, and will have a weir 600 feet long on the orusK and a fall 
of 45 feet for the dixcfaarge of the surplus water into Ihe lower basin. This will be 
enpplenieDlnd by another weir 8O0 feet long, located on the south side of the valley 
)Q a gup between the bills inclosing the upper basin, giving a total length of weir 
of 1,400 feet. 

At the western extremity of this basin bezins the Eastern Divide ont, oonneot- 
Idk thevalleyof the Deseado with that of the Cafio San Francisco. This en t ie 2,917 
miles long, has a maximnm ootof S98 and average depth of 111.2 feet above the level 
of the water, the depth in the canal being 30 feet, and contains about 21 pnr cent, of 
the total excavation estimated for tbe whole canal. 

The magnitnde of this work grows lues striking as wo proceed to examine Ita im- 
portance AS a factor in tbe solution of the problctii, tbo local advantages for its exe- 
cution, its permanency when iluiNbed, and the advaotageous and ecoooniical dispo- 
sition of the iiiaterial to be excavated. 

ttrtt. — It win be observed that this cnt is almost in a direct line between Ochoa 
and Greytown, which are the two objective pointeof the canal ; the former being the 
poiul at which It ninst, of necessity, leave the San Juan Eiver, and the latter e equally 
uecesaary as its terminus on the Atlantic. 

Second. — It is the lowest point along the whole ridge which intervenes between 
these two points, and nearly equidistant from each. 

Third. — It is also the narrowest pass, by several miles, of uny other on the ridge, 
the valleys of the Deseado ou one side and the Sa!i FraiicJHco on the other, here pen- 
etrating it farther than elsewhere, tbns allowInK tbe greatest possible exteunion of 
their bnains with the least excavation. 

Besides the above there are several other important advantages connected with 
this particular pass entitled to much conei deration. 

Mrtt. — Tbe material to be removed isin tbeniain solid rock; therefore iho volnme 
of excavation is reduced to a miuinium, and the out, wbitn made, will remain so 
forever without further expense. 

Second. — Tbe material is needed for tbe construction of the dam at Oolioa, for tbe 
embankments between Ooboa and Greytown, for tbe construction of the looks, for 
the breakwater at Greytown, and for pitchiug the sides of tbe canal, and the surplus 
can be dumped in the immediate vicinity. 

Third. — The center of distribution lb most conveniently located, and were not this 
material available, at the sole expense of transportation down grade, it would bave 
to be obtained at considerable cost from quarries in the vioinity, as there is no rock 
easy of access between Ochoa and Greytown, except in this ridge. 

Fourth. — The locality is one of the healthiest in Nicaragua, tbe drainage is perfect, 
Bod water abnudant and excellent for domestic uses. 

Fifth. — There is close at hand on both sides of tbe ridge an inexbanstible water 
power for tbe economical and convenient operation of all the machinery required to 
do the work. 

Posaessing, therefore, as it does, this truly marvelous eoinoidenoe of favorable oir- 
cnmstances. it would seem as though the very hand of nature had made this par- 
ticillor spot with the view of facilitating the execution of tbe jjrtatest undertaking 
of this or any other age. With proper appliances and good managemeut, so much* 
of the work in the adjacent sections being dependent upon the material to be got 
from this cut, an even rate of progress can easily be maintained and tbe whole work 
be pushed to completion well within the six years estimated as the time for com- 
pleting tbe canal. 

San FranciiBo Divinhn, 1S.500 mllea. 
[Fron the western end of tUe Divide out to the Klvor San Jnan at OobiHL] 

On the western slope of tbe divide, tbe oaunl follows tbe vallev of the Limpio for 
1.477 miles to tbe end of the out. linfore falling into tbe San Francisco basin it 
passes for .738 miles throngli a rolling country in the lower valley of the Limpio, the 
average depth of the cattiug for this distance being 16 feet above the bottom of tlw 
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PoHBing fnto the bnarn of tlie CnGo Sbd Fiancisco it fullons tbe vallnys of tba 
Limpio and CbaDcboB to near tlip coufJuence of the latter witb the 8nn F 
anil thuii np the valley of Ibe last-named atrenm, Khirthif: tlie billn on tbn 
favorable pass in the hill range separaliiig I bia valley finm the Hwamp; region catlod 
Florida Lake, extending towards Ochna. Tbe line of looatinu follows this awamp to 
Ita weeturu extremity, where it Btrik<'n the high rolling country inturveniug butwveu 
this low region tiudtha valley of tbe Macliado, audfullowingatribntury of tbe latter, 
it enters the River Siin Jiion, 1,600 feet above the month of tbe MaoLado. Tbe dis- 
tance from tbe wasteru end of tbe divide cnt to tbe batik of the River Ran Jnau is 
1S.500 nillea, of which 7.4^i miles are tau gen ta and 5.019 miles comprised in eleven 
onivea of from 4, OUU to Il,4ri!F feet radios. The bills sunounding tbe basin on tbe 
south do not form an unbroken range rising at all points above tbe level of the nater, 
which, in this section also, is maintained at 106 feet above sea level. Eight gaps 
will have to be closed by emimnkments aggregating in length to 2,440 feet, iQeaa- 
nred on tbe valley floor, and 12,'.a60 feet on the crest, the maximum depth being 60 
feet below tbe level of tbe water in the liaains. 

In addition to the above, 59 smaller embankmeots, aggregatiag in length 18,2^0 
feet on thecreat, rising t feet above nntei level and vuiying iu height from 1 to 50 
feet, will be required trom Ocliou to Lhe main ridge of the divide. All embankmenta 
Testing on the valley or swamp level are designed of rock fill and earth-backing, 
with tliree parallel rows of shtet piling between abutments. 

The total length of basin secured by tbis plan is 11.267 miles from flownge line to 
flowage line, of which 8.697 mile« are in water varying from 30 to 60 feet in depth. 
That IS, of the 12.500 miles in the division, but 1.233 uiUes will be wholly, and 2.570 
miles partly, In excavation. Tbis is not, however, the only advantage gained by the 
creatiuu uf this basin. Withont it tbe cut aeruaa the divide wonld be of ench 
propurtious as to make tbe ronti; comnieroially impracticable, and tbe hasin of the 
Descudo an iinpussibility. Not losa important are Ibe additional onnaiderationa of 
fi'eeiiBvlgatioi] tbrongb n wide and deep bu-sin, instead of a restricted excavated chan- 
nel. In tbe former, vej^Kcls onn travel at full speed, lie at anchor, or pass eaeh other 
at ail points, while in the latter, the positiuti and speed of all ehipa must conform to 
ri^id regulations. 

Attentiuo is also invited to auotber striking featuieof this work, as compared with 
that cloee to tbe bank of tho Sal) Jliau. 

In a, country subject to observed rainfalls of iDore tlian 6 incbcs in twenty-four 
hours, tbe problem of drainage involves a contest, with forces of nature whose enor- 
mous destructive powers are a constant menace to engineering works, however oare- 
fnl and skillful tbeir design and exectitiiiu. And it is of tbe utmoat importance, 
therefore, to reduce these forces to a minimum before tbe oonsttuction of works to 
withstand tbeui. 

The large terrilorv embraced between the ridge confining tbe basin to tbe south 
and the "Tower route," which term Is nsed to designate tbe canal line formerly pro- 
posed, and wbiL'Ii Ilea on the right bank of the San Juan Kiver to Greytown, is, hy 
the adoption of tbe " ii]ipi'v route," or that over vrbicb tbu canal ia being built, en- 
tirely eliminated from ttie problem of drainage, leaving only that portion of the 
watershed north of the ridge, from tho divide to the valley of the Machado, to be 
provided for. The area of tbis catchment basin ia about "" "'" 
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It ia proposed to build all embankments uoross tbe valleys in the diRconneoted por- ^^^H 
tions of tbe ridge, of rock fill and eartb backing, tbu crest to be lOT feet above sea ^^^| 
level, and with tbe top and outer slope so sbaped and paved with large stones as to ^^^| 

I 



admit tbe free flow of water over the surface without danger of jnjory, all other 
ban km en ts to be 112 feet above sea level. All l.hese emliankmeota will he, in fact, 
90 many waste weiia for the discharge of tbe snrplns water at aeveral points iu the 
basin, with an aggregate length of 4,720 feut of spillway, iiad aasuming that the em- 
bankments are perfectly tight, which will not be the case until several years after 
Qonstruolion, and, therefore, that all the surplna water passes over the weirs, the 
maximum depth on the crest will not exceed in inches. 

An extraordinary frceliel in the San Jnan above the dan) would probably send 
some of the river water towards tlie basiu, but it will be observed tbnt the weirs in 
tbe biisia alone are cupitble of disehargiDg 90,900 cubic feet per second before the 
water reaches the top of tbe bigb embankments, and that, in such extreme caaea, tbe 
hasin would also he diNcbarging through tbe divide cut, over tbe Descodo Dam and 
weirs, and, if need lie, through ibe culverts of lock No. 'A. As an additional precau- 
tion a guard gate is provided in tbe lirst cut east of the Machodo, by which the 
waters of the river Sau Jnan may be shut ofi from tbe basin. With these ample pri>- 
visiona tbe deatruotion of the suiallei earth em baukmeuts by an overflow of the baaiu 
■eemi to be well guarded against. 
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Lake and Biver Dirisiou, 121.04 Milet. 
nam Ooboa to Weatem dwAt of Lake Xloingru 
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TbJa division extends from the weHtem eitreniity of the San FranalBOo DErlsttA ^_ 
tbe vall«y of thu Mnoiinilo to the etitraucK of tbu canal «n tlie west sLore of I^ke 
Micaraguu, Tbe total distance is 131,04 miles, ilividcd 08 follovra; uaviKation bj the 
Tivur Sun Juan, 64.54 miles; Lake Nicaragua, 5(>.5 iDilen. I'lie acDtion of tbe Tiver 
from Ocboa to tbe Lako is to be made navigable bv tbe coustniction of a dam at 
Ooboa, JQBt below tbe Mnclmdo, maintaining tba water at tbe ijumiTiit level of 106 f^et 
above sea level. It maybe bere explained tbat this elevation, bitliei'to treate<l aa 
tlie B[imm[t level, is 4 feet below tbe lake, a fall of tbree-q nailers of an tlK^h to 
tbe Diile being allowed for tbe slope necessary to discharge its wateis, aUbongli for 
all tliB purposes of navigation that portion of^ tbe river is converted into an ozteii- 
BJon of the lake. 

Tbe (lata iu located between two steep hills, and its length of weir on the crest will 
be I, '250 feet, and abutjoeuts 650 feet. The average depth of tbe water in the rivet 
was, ftt tbe lime of the Borvey, 8 feet, and tbe maximuui (le|itb, clotie to the southern 
Bbiitnieut, 14 feet, tbo width between the banks being 950 ftal. With a mean flow 
in the river of 20,000 cubic fee t per second, the depth of water on the top of the weir 
will be abont 3j feet. 

Tbe daiu is propobed to he built of rock dll and earth backing, in all respecta aim- 
ilai* to all the other large embankments and weirs already deacrilied. 11^ average 
height above the river bottom is 61 feet, its thiokness at tbe top, ^ feet, and at the 
bottom, 5U0 feet. The core of tbe rook portion will be ninite of smaller stones, gravel, 
aud refuse from the rock cuts, with three rows of sheet piling from abutment t« abut- 
luont, and substantial concrete core walls from the ends of the sheet piling carried 
well into the abutment hills and npalon^ the slope beyond tliemaximnm flood leveL 
The upper portion aud long flat apron will be composed of stoues of the largest di- 
munsioDS that can be handled and arranged, tbe interstices being lllled f^oui behind 
with small stones, gravel, and earth dumped from suitable treaties. 

B; this dam, slaok-water navigation in the Giver Sau Juan will be obtained in the 
whole distance from the Lake, in which, with the exception of the 2B niilee above 
Toro Eapids, the navigable channel will be at no point leas than 1,000 feet wide, 
with depths varying from 2^ to 130 feet. Between the Lake and Toro Bapids rook 
blasting under .water and dredging to an average depth of 4^ feet will be required at 
several places, amunuliog in all to 34 miles, most of the rock blsKtiug occurring at 
Toro. The average depth of water, as rained by the dam, over the shallow [>lBGeB 
where deepening haa been estimated for, is 23 feet, and the excavated chauuel is 125 
feet at the bottom, tbe slopes raryiiig with the character of the niaterial, 

A further important eUect of the dfwu will be to raise the water from the River 
Saa Carlos to the level attained by the San Jnau at their eoniluence above Ocboa, 
converting the valley of that stream into a apacions lake or port ; and an intej^l 
part of tbe summit level and of the canal itself. Thousands of square miles oftlie 
territory of Costa Klca, now inaccessible by land or wat«r, will thus become the 
riohest portion of that Bepnblic; and the sediment now being brought down by the 
rapid current of the river will then he deposited, for want of transporting power, 
at the mouths of the ravines and monnlniu torrents emptying into the basin. In fact, 
the area now scoured will be so much reduced that comparatively little material 
will be transported. 

The oonfiniug ridge to the east of the valley of tbe 5aD Carlos is a geaeratly high 
range, extending in a nearly straight line from the sooth atintmeot of the Ocboa 
Dam, about S. 15° W. 7} miles, to the foot of the high mouutaina of the iu lerior. The 
length of the ridge, following its crooked crest-line, is about 10 miles. The hills 
forming the ridge do not form an unbroken range at all points higher than the level 
of tbe water, which is hero also maintained at 106 feet above sea level. A nnmbet 
of i-hort deproHsioQS willlmvB to be closed by embankmenta,tbotop8of which will be 
at an elevation of 112 feet. 

The total number of embankments necessary is twenty-one. Of these eight will be 
very amall, the ridge being now above the water line but below 112 feet. Onlv two 
will reach the floorof the valley, having a depth of 48 feet. The remaining eleven 
have an average depth of 19 feet. The aggregate length of embankments on crest 
is 5,440 feet ; on floor of valley 130 feet. 

The embankments proposed will be entirely of olay, 15 feet wide on top, with 
slope of three to one on both aides. 

It is proposed to build a large waste weir in tbo ridge about '.'| miles from the 
Ocboa Dam. This weir having ita crest of 106 feet elevation, will discharge the flood 
waters of Che San Carlos into the Sail Juiiu iudependeutly of and below the dam. 

The valley of Curefio Creek runs directly from the aite of the propoaed weir to tbe 
San Juan, 5^ mileabulowOchoa, hence no ohaunel for the diaoharffed waters need he 
provided. 
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lottie eaiit eiilsof Lake Nicaragna, ilmJ^nK in soft mud will be needed for a dis- 
tance of aliout 14 mi lea to reach tbe deptti of 30 feel, tbe avera^ dentil of the cnt 
bf ing9.ti feet, and Ctio proposed cbauiiel ir>0 feet wide at tbe bottom, wilb aidu slopes 
of threu to one to tbo preuent bottom of tbe Luke. 

From the eud of this eat to within 1,400 fuut of the west ooast, At tbe entrance of 
Ibu uunal, tbe depth in the Lake varies fl-o<n 30 to 150 feut. The excavation ou the 
west aide is estiimited as ro^k. No boriugn wore taken on this side of the Lake, but 
theindiciitioDs on theshora and the I'esnit oftbe borings in tbe vioinity point to rock 
as predouiinatiTig in tbe BabaqoeousexcavatiOD. , 

In view of the natnce oftbe bottom and the prevailing trinds on that coast of tba 
Lake, it is deemed advisable, if not essential, Co estimata for two crib piers or break- 
natera at tbo entrance of tho canal and extending into deep waWr a diataaee of l.aoO 
feet and3,400feet respectively. These piers will have thuelTcct of arreatiiig di^bris 
drifting aloug tlie coast by the nctlou of the waves, iiisnro aaiooth water at the en- 
trance of tbe canal, and serve as guides to approacbiugveaaels. 

Western Divimon. 
(From tbe L&ke to BrJ(a. IT.04 ralles.] 



This section of canal connects the Lake with the PaciliG Oceaa. It ia 17.04 miles 
long from the shore of tbe Lake when at 103.5 feet above tbe aea level, the elevation 
at the time tbe surveys were made, to the port at Brlto. 

As the canal is now e'^timated tor 11.44 miles of that distance will be wholly in ex> 
cavation and 5.60 miles tbrniigb a baain iu the vallcya of the rivera Grande and Tola. 

In this basin from 30 to 7U feet uf water can be had for a distance of 4.5lid miles. 
The basin has an area of 4,000 acres, an extreme width of 19,.')0U feet, and an average 
of 5,500 feet. An alternative route hait been located through the valleys proposed tii 
be flooded for a canal in excavation sboulil it be fonnd uiure ecnnnmloiLl on account 
of the vatneof the land through which it passes. The only new feature of this divi- 
sion ia the basin now introdnued. 

The lirat aeotioii begins at the month of tbe river Lajas, on tbe west shore of Lake 
Nicaragua, and follows the valley of that atream for a distance of 8,260 feet. In which 
tbe width of the canal is 1'20 feet at tbe bottom, and the aide slopes one ivn'l one-half 
to one, both in rock and enrtb. The river Lajas here turns to tbe «ontb, and it is 
proposed to divert it and make it disaliarge into tbe lake a abort distance sonth of 
its present month. The canal contiuoes on the same straight line, croaaea a plain 
abont three-quarters of a mile wide, and eut«ra tbe valley of tbe Oniscoyal, a small 
tributary of the Lajas, and at 4.70 miles from the lake it crosses the higbeat eleva- 
tion on the tine between the lake and tbe Pacific. This point is 43 feet above high 
lake, or 152 feet above mean tide in tbe Pacific, and is situated in a valley about 2 
miles wide, deserving special notice by reaaon of the face that it is the lowest depres- 
sion of the main ridge between the Atlantic and Pacific Oceans ou tbe Ausericati con- 
tinent. 

After crossing this divide the line gradually descends at the rate of abnnt 9 feet 
per raile, and in If miles faclhet it nieets the Rio Grande, a mouutain streani which 
drains an extensive area of tbe weatero aiO)ie of the Cordillera. The line of the canal 
follows the tortuous channel of the Grande, cutting across aoiue of its sharp bends, or 
occupying a ohannel in abort reaches. In H milea i t frees itself from thia contracted 
valley an^ ants acroaa a broad plain as it tnrns to the westward, and enters the basin 
of tbe Tola, 9 miles from tbe lake. The distanoe across the basin b.v the sailing line 
is 5.504 miles. This basin is formed by the construction of an emhnukment 1,800 feet 
long and 70 feet high, resting on two high billaat a place calli^d LaFlor. Tbe method 
of oonatruotion of thia embankment is in all respecta similar to that adopted for tbe 
construction of tbe Ochoa Dam and embankments in the San Francisco Valley. 
The rock for the fill will be obtained from the excavations for Looka Nos. 4 and S 
in tbe north abutment, and the earth fcom the canal exoavation east of the basin. 
The level oftbe lake will he extended through tbe divide cnt and tbe basin to this 
<Iam, the top of which is estahliafaed at 113 feet above aea level. Therefore, the 
lake will have to rise more than 3 fi'et above the proposed summit level before any 
water ruoii over the weir. With a length of weir of 1,:100 feet and the lock culverla 
eapable of discharging not less than 4,500 cubic feet per second, the level of the lake 
can be kept under control, even during extraordinary floods. Yet a gnardgate is pro- 
posed in I be section of caual between the lake and the "Divide" to shut off tbe 
water from the lake in ease of necoaaity. No special proviaion haabeen made for tbe 
control ot the rivers Gramle and Tola, and none ia deemed neeeaaary. These 
■treama will flow into tbe summit level, one between the lake and tbe Tola basin, 
and tbe other at the northern extremity of the basin. The waters will be distributed 
between the baain and tbe lake, or partl,v naed for feeding tbe looka, and should 
both rivera b« in flood while the water in the basiu is below tbe creat at Uw«&'a, 
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■od thererore, moat of tbe combined flow dlBchargin^ into tbe lafce, tbe cnrreat In 
tbe GftDSl through its QBrroivest portioo id the "Divide," will not exceeil 2 miles 
an Lour, which can do no hnrm to the rock out, while in the larger portions of the 
uEtnal the velocity would, of course, be jiroportionutely leea. 

From the weatem end of the valley of Tola to Brito, tbe ouoal, aiter leaving Looks 
NoH. 4 an'l 5, cuts aciosa a htoad, fiiil country, with au luolination of about 9 feet per 
mile, to the port, a distance of 2.28 uiilps, in which the excavation does not exceed 
that required for the canal priam. 
, Thrra loclcs are proixiNed to overoome the diSerenco of level betwepn tbe sammit 
and the FaoiUo. Locus Non. 4 and 6 are located in the hill north of La Flur Dam ; 
their ohambeis are 650 feet lung and TO feet wide, and the lifts 4S) feet in each. Lock 
No. 6, of the same dimeuBione of chamber, is situated 1.58 uiilea below, ita lifts heiue 
21 anil H9 fi?et,re(ipeetivelj;, at high and low tide. Between this lock iind the portol 
Brito, a dintauce ot'O.ST miles, the canal will be at the level of the sea, with an en- 
larged section, aud may be regarded us an estonaiuu of tbe harbor, similar to that ut 
the Ot«jIowd end of the route. 

□ARBOR OF QRSYTOWIt. 

Thirty years ago this harbor had a comparatively narrow but safe entrance fVom 
the sea, with a ^ep and cummndious inuor bay, where tbe largest class of sea-going 
vesseU could lie with perteot safety. To-day this bay is converted into a fresh- water 
lagoon, separated from the sea by a CDiitinuous sand strip, stretching across the old 
entrance. This sand hank is the work of tbe waves, which, striking tbe sandy coast 
at on angle var.^ing with the direotiou uf th» wind, hut always inside of the first 
quarter, drives tbe sand fiom east to west, to ho deposited at tbe extreme western 
end of tbe hook, or east aide of the entraace. This continnoua operation caused the 
I hook to advance uutil it struck tbe main ouast on the west, thus completely inclosing 
the bay. 

The plan for the restoration of the harbor is baaed ou data gathered through many 
years of investigations, in which tbe nature aud magultnde uf the forces operating 
on tbe coast were carefall? defined and considered. It became then an easy matter 
to create theineansof opposing these forces, and thefollowJngplan has been adopted, 
and is now in pwceas of execution. 

It consists in tbe construction of a Jetty, or breakwater, about 2,000 feet long, 
nearly normal to the shore of the sand strip scpaTHting tbe bay from the sea, and 
SKtending to the ti-fathom curve; then dredging from this latter depth offshore aonwa 
I the sand bank aud in the inner bay. 

The jetty is located to the windward of the proposed entrance channel, which it is 
intended to shelter from the sea aud protect from the wash of the waves and the 
travolinj; sand of the coast. Thu shifting sand arrested by the pier will accumulate 
in tbe angle formed by the pier and coast until tbe deposit teaches the end of the 
breakwater, when there will be a tendency to shoal around the outer end and actoes 
the entrance. This can he again prevented by an extension of the pier, and the 
same process cuatinuod from time to time until the new coast line thus formed la 
perpendicular to the prevailing direction of the wind, when the shifting action oi 
sea will he permoneutly arrested and the work of the waves will be confinAd to 
piling tbe sand on tbe beach. 

The Brat section of the jetty extending from the share to 15 feci) of tbe water, ia 

proposed to be built of creoaoted timber, faacinage, and atone, aud that portion in 

deep water to be of "pierre perdue" or rubble, tbe stone to be obtained from tbe 

" Divide Cut." The entranoe channel is estimated to have a depth of 30 feet and 

a width of 500 feet at tbe bottom, and tbe inner basin is designed of eufilcient 

dimensions to afford eaay access to tbe canal and to ancommodate a large number of 

vessels, ita excavated area on tbe bottom being ^06 acres, which, wini the area of 

I the enlarged section of the canal at sea level to Look No. 1, gives a total area of 341 

I acres of water 2d feet deep, exclusive of alopea of three to one and tbe remaining 

' portiona of the inner bay not deepeued, yet having in many places a depth of 20 feet, 

in which a large number of vesaols uf ordinary aixe can lie. 

The first 70U lent of the pier have already been sncoessfiiHy built, and tbe lesnlta 
so far obtained fully oonfiim the expectations to be realized by the execution of tli* 

The recent enrveys have greatly addeil to previous information aa to the natural 

conditions of this loeiility, which, by reason of its being of neceaaity the terminns of 

tbe canal ou the Pacific coast, has been spoken of aa "the harbor," when, na 

remarked by Professor Mitchell, it ia not even a roadstead. Yet the praoticability 

'i;irbor at this pniut hits not been disputed, the only difference of 
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opinion being oonflned to details. Ttie plan iiow proposed combines, oBuearlyai 
possible, t)ia moaC euoiioiiiical form of cnDstrnction witti that beat adapted to tlie 
physical conditions, and meets, it is believed, moat effectaallf the ol)jections raided 
s^inst former deaigus. 

The broad valley of the Rio Grande stretchea to the ooast at this point throa^b a 
vide gap in the main range of hitia extending along the Pacilia coast. Thin valley, 
it is believed, formed once a considerable bay, hut is now filled np for a distance of 
abont 6,000 feet from the Iwach to about the level of bl^h water. The proposed 
plan for the conatruotionof the harbor consiBts, (I) <u a breakwater 900 feet lon2, 
extending fi'om a rooky promontory projoctiog from the beach at the west-em ex- 
tremity of tbe range of hills, and, (2) another jetty, 830 feet long, normal to the 
beach nearly opposite th« extremity of the one before mentioned. Tbe proposed 
harbor will be partly in derip water confined by the jetties, but its main portion is 
proposed to be eicavated in the alluvial valley, the wholu forming a deep aod broad 
basin peuttratlog 3,001) feet from the present shore Hue at liii;h water nu<! 3,900 feet 
fittm the entrance between the jetties. As an entensiiiii of the batbor, the caual it- 
self is excavated at sen level with an enlarged prism for a distance of :),(X)0 feet far- 
ther inland where thelide lock has been located. ItiebelieviMl that, with the basin as 
designed and tbe prolongation of tbe sea level through tiie canal, sufficient tranquil- 
ity will be secured ai. tbe lock and in tbe harbor, but should this prove not to be 
the ease, an enlargement of the main basin by dredging in soft material would he a 
question of bat comparatively small expense. 

The breah waters, as estimated for, are of "pierre perdue," the material to be obtained 
[torn tbe rocky promontory or from the woeteia " Divide Ont," the price allowed 
beJDg on the latter basis. The harbor has an area of %i acres on the bottom or 
excavated por(ion,aud nith the sea levelsectton of tbe cnnaL the total area is 103]- 
aores of water, 30 feet deep, exclusive of the slopea of three to one. 

MATERIALS FOR CONSTHTJCTION. 

The whole line of tbe canal is well supplied with timber, generally of excellent 
qnaJity, thongh in some sections of the eastern division it has been deemed advi.sable 
to estimate for its asa only on temporary wurka dnrin^ conatrnction, snoh as trestles, 
laborers' dwellings, etc., theaheet piling and most of the bearingpilealwiQg imported 
from the Soutbern Statea and creosoted when neoessury. On the western division, 
however, the wood growing on ground less inoist ia ul' a very superior quality, and 
it ia proposed to uae it for all purposes, its dntability having been amply proved in 
every class of construction througbont the country. 

Tbe roek proposed to be used for the dama, weirs, and breakwaters will be got 
from the divide cuts, which consist chiefly of basalt and various deacriptiona of trap 
of excellent qoality for the purpose. 

Lime of the best quality is obtainable in tbe western division at many places, and 
the nnmeroua specimens of work on wbieh it has been naeit have stood the teat of 
many generations and are to-day in a slate of perfect preservation, but it ia calcu- 
lated to sapplemenC this supply with imported oement, which will be osed largely 

:_ It- r -J ., :_ .1. .„_.:__ ^^■ jupitg^ ntc, clean sharp sand being 

-' 'd the vicinity of the oanal. 

DIMENSIONS AND CAPACITV OF THB CASAI., 

In establishing the dimensions of the canal it has been my pnrpoae to proSt by the 
experience at Suez, where a yearly traffic of 6,000,000 tons could not he carried 
throDgh without aerlons delays to navigation, Tbe reduction in tbe length of exca- 
vated canal accomplished by the lost location in Nicaragua, through tbe substitution 
of free navigation lu deep and broad basins for a restricted channel, gives additional 
liicilities for the construction of awaterway capable of a^oommodating not less than 
13,000 vessels, with a net tonnage of 20,000,000 a year, at bnt a small inorea>!ied cost 
as compared with the advantages secured, both for the oommerce of the world and 
the economical administTation of the enterprise. In fact, the itiimediate and pros- 
pective benelita obtained by the enlargement, in the increased facilities for passiqg 
vestels, and a considerable decrease in the cost of maintenance and preservation of 
the work, fully justify, it is believed, the additional expense in tbe original cost. 
It will be seen on examination of the sutijoinod table that, of the lO^Ai'i miles, the 
total length of the oanal from tbe Atlantic to the Pacific, 121.04 miles is nnimpeded 
navigation in the river San Juan and in Lake Nioaragna, and 31.619 miles throneh 
basins, making a total distance of 142,659 miles in which ships can travel with llitle 
Iriction as to speed. Of tbe remuining 26.789 milea, 0.759 is taktin up by the 
. leavinir but 26.0:<O milps of cniml ni^l.nallv in eirAvation. Of this latter 
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tloDB to pMB each otber, the Mcti nnal area lieinK !n excess of tbti lar^^t area of lbs 
Suei Caiiiil. Tlie two Hiiotionsof cnnal with coutracted prisuifi are in tbu eahternaiid 
western illvldouuta-, tlie UrsC i« 3.917 tuilea and t]ieotbeT4.U24 miles in Icngtii, and 
looated aa tb«.v are iil-iioat at the extreme ends of tbe snmuiit level anil in ctoae 
proximity tu the nppei loafcs. it is btilieved tbat tbe aligbt additiunal faoilttiea to 
uavigatiiin noRured byenlargingtbe dim on si on a uf tbecaual in these beavy rock cnU 
and the iiicooHidorable gain iu the time of tmiisU wonld not compeneate for tbe 
larger outlay neceasary. 
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cbannel is at almost all paints deep and of considerable widcb, yet tbe speed will be 
BoniewhatiChecked by rea9on of the curves. 

OUIcial reports show tbat> In tbe Suez Canal, steamers of 4,400 tons can travel at 
ail average speed of G stiitute miles per boor, and tbat smaller vessels travel 
tbrungb the canal at tbe rate of from 6 to 8 miles aii boar. On this basis the follow- 
ing estimate of tbe time of transit baa been prejiared : 



Eitimatti time of throagh ti 



tby s 



H. M. 



i 



.._. . Lilesof oanal, at 5 miles sn hour 

81.619 miles in the basins, at 7 niilisa au hour ;l 05 

in River San Jaan, at S miles an hour 8 04 

66.500 miles in Lake Nicaragua, at 10 miles aa bom 5 39 

6 lockages, at 45 minutes each 4 30 

Allow tor detentions in narrow outa „ , 1 30 

Total time «f transit !8 00 



NICARAGDA CANAL COMPANT. 

The trolHcof the canal will be liinital by tho time roqiiirert for a veasel to piiMa 
look ami ou a basin or 45 miuutes and that but oue vewHl will paaa in ooeb lockage, 
thenuinberof Teasels tii^t can pass through t!io canal in one liay will be 32, or iu oue 
year 11,680, which, at the average touuage of vesRela going through the HueK Canal, 
will give 20,440,000 tons per year. Thin estituaCe is on tho aaauuiption that the tiiifflo 
will not he stepped dnring the night, for, with abnudant water powec at the locks 
and at the basins the whole oaual can be econouijcally ilhiiuinatud by electricity, 
and, with beacons and range lighls iu the lake and river, there aeenia to be no good 
reason why vessels should not travel day and night with perfect safety, and the out- 
lay neoessnry for the illumiQation has consequently been included in the estimate. 

WATER SUPrLV. 

Lake Nicaragua has a Borface area of about 2,600 aqnare miles and a watershed of 
not less than U,<>(X) square miles. Gauges at its outlet, the River Sau Juan, at its 
lowest stage between the Lake and Toro Rapids, showed a minimum flow of 11,390 
cubic feet per second. Colonel Childs estimated the discharge with full lake in the 
wet season at lH,059 cubic fe«t per secouil, which gives a moan flow of 14,724 cnbio 
feet per seoond, or 1,'JT2,S!0,G00 cubic feet per day. 

Water required for lockage. 

Cnbio fort. 

Water reqaired for one lockage: 

On the east Bide 2.047,500 

On the west side 1,9:)3,7B0 

On both sides 3.981,250 

Wati^r required for thirty-two lockages per day 127,400,000 

This gives a daily excess for the lake auppSy onlt/ of 1,144,753,600 cubic feet. 
To the tatter amount must bo added the now of the several tributariee of the San 
Juan Kivei between tho lake and the Ochoa Dam, aud also the trlbntaries of the 
basins forming part of the summit level, which would fully compensate for leakiige 
and evaporation. 

It is expected that considerable leakage will take place at the rock-flll dams aud 
embankments before they consolidate and become tight, but this may well be accepted 
aa a desirable condition to aid in gradually disposing of tho surplus water without a 



e statement shows that the lake discharge is abont ten times larger than 
the maximum amount needed for the canal, and it may be safely estimated that for 
many years after the canal is opened for trafllc, tho surplus, from that source alone, 
will be double that amount, while at the confluence of the rivers San Juan and San 
Carlos, above the Ochoa Dam, the excess may even reach forty times iho quantity 
needed for the canal. It is evident, therefore, that as loug as the summit level cau 
be maintained at the required elevation, the leakage through the ruck-fllls, acting 
an safety vnives, may be regarded as an elemen t of seontity raUier than oue of dauger, 
especially as tho tightening of the dam may be regulated by depositing suitable 
material on the npstream side, or by dumping more stoue on the lower slopes or on 
the crest, so ob to preserve the desired elevation nf the surface of the water. 

A detailed estimate of the cost of the canal is foreign to the nature of this paper, 
hat it may be proper to state that the probable tiital cost has been arrived at through 
careful computations based upon the data obt-ainMlbythelast location and numerous 
boring along tho whole route. 

The eastern divide cut, less than 3 miles In length, isrepmsentcd in the estimata 
with 7,000,330 cnbio yards of rock in place, and 22 per cent, of the i-ost of the whola 
canal. Reference has already been miule, iu describing the Eastern DiviaioD, to the 
existing facilities for doing the work and the several pnrppses to which the material 
to he removed can be ecouomically applied iu the construction of the caDitl. Iu the 
Western Division the excavation iu rock through tha divide cut is estimated at 
5,1196,507 cnbio yards, distributed over a distance of 9 miles, in which tho deepest 
portion of the exeavutiou is but 42 feet above the surface of the water. There are 
ample facilities for the ileposit of tho waste material not needed for the coustmotion 
of the breakwalers, the locks, the euibaukments, the dam, etc. 

Of the 2i).789 miles of cnnal in excavation, more than IS miles will be done by 
dredging at the level of the sea, the material to be deponited directly on both sides 
of the canal prism, 

A railroad has been estimated for betweenGrejtownharbor and the river San Juan 
above the Ochoa Dam, and on the Western Division b<:tween the lake and the PaclHo, 
which, togetherwitb the lake and river and the suiallei streams penetrating the val- 
leys of the Doseodo and San Francisco, will afford easy and economical communica- 
tion along tJie whole route. 

It is admitted that the cost of this work will he great«r than that of similar wotU 
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looatBtl ill K well- ilevfl loped country, A large percentage of the iucreaaeii ooat ja 

oJiarge>ble to the tranaporlatiou of niautiiDfr tooTa, auil to tbe diOicnlty of oblaining 

~~d proTidine for tbe worknmn, I be couutrf from Grejlown to tbe lake being i.~ 

isbited Mid CO" " ' " *'' " '---■• — - _. j s 11 ■—. 



iuhsbited aud covered nith a ileuse forest, and jutercepled by exteasiTe Btvampa uud 
ridgeaof atcep bills; aod that between Ibe lake aod the PadGc bat sparsely popo- 
lated. Tbe erection of bouses for the proteotioo of property uod tbe accomotodation 
of eioptoy^s will also be a necessarj item of coiisiderablo expense, but tbu conotry 
is exceptionally healthy, and these stmotures need not be either BiibHtuntml ■□ 
character or expeasive.- The^ need bo, as a rale, but t«caporary sheds built with 
material gatbered aloo); the line of the uanal, at bat little more cost than the labor 
of handling It. Yet mooh delay and expense will be found unavoidable m the pre- 
liniinary preparations for commencing tbe work of excavation. 

Another uontingeucj which may cause a marked increase in tho cost of the work is 
the physical inability of tbe imporled workmen to perform tbe ordinary labor, as com- 
pared with that accomplished in a more temperate climate. The laboring classes of 
Nicaragaa, when underproperoontrol, areaapabteof an activity andeudiirauce under 
great nttigue and exposure to tbe elements acarcely equalled in any other country, 
and with no apparent injury to health ; yet the same capabilities cau nut be expected 
in unuceliuialed foreigners accustomed to different conditions of life. It is believed 
that not less than G.OOO excellent laborers can be obtained from tbe Central American 
States, and that witb a jndioions management all the help needed can be bad from 
tlie Gulf States iu this country where tbe climatic cnnditiooa uru iu many iitspects 
■imilar to those pTeTailing oyer a large portion of the canal ronte. Tbe number ot 
skilled laborers employed will be comparatively small. On tbe weut aide of the lake, 
where the greater number of laborers will be employed, tbe climate is not excelled 
for aalnbrity by any other portion of Central Amorioa, and in that portion of tUe 
eaatern aectioii from Oeboa to Greytown, whicb is the only locality where trouble 
from climatic caoaea might be expected, tho unexceptional good health enjoyed by 
the employ^ of the company during more than two years of constant exposure to the 
influence of the climate, while undergoing all kinds of hardships and privations, 
seems to be an evident demonstration that no apprehension need beeiituilAitied as to 
the climate. It will be observed that in this section tbe work is divided into two 
large classes, viz: the divide cut and dredging. The first is located in the most 
elevated and healthy portion of the line, and in tbe second the number of employes 
is reduced to a minlmnm, as manual labor is almost entirely excluded. The small 
force neoesaary to handle and care for the machinery will be either housed on tbe 
dredges or in quarters in tbe divide where, with tbe purest of waters from the mouu- 

I tain streams and tbe cool trades coustaully sweeping in from tbe sea, tbe slightent 

I, tauitary regulations will insure perfect health at all times, 

1 It ib believed that with an tutelligent and bnsiuesalike management the eanal can 
be completed in six years for tbe work of actual conatruction, and one year in mak- 
ing the necesaaiy preparations to commence active operations, and that the total 
cost will not exceed pO,OIX),000, exclusive of banking commissions, interest daring 
eonstruetioD, and other expenses not included in tbe engineer's estimate. 



The first expedition for constroctioii left New York on the 25th of May, 1^69, and 
on the 3d of Jnne landed at the proposed entrance to the canal, near Greytown, on a 
sandy, uniubabited coast, witbont harbor or shelter from the elements, with no 
means of communication along tbe line of (he canal except through tortuous and 
much -obstructed streams, some of which could not Hoat a loaded canoe, and depend- 
ing altogether on a base of supplips for construction materials and aubsialence 2,000 
miles distant, with only one line of steamers touching on that coast, and two weeks 
distant from the nearest telegraph station. The first work of tho pioneers of tbe 
ereat enterprise was, necessarily, one of self preservation. Rude temporary shelters 
had to be improvised for tbe protection of men and stores, while more permanent 
buildings could be erected ; meaua of transportation along the route of^the canal 
through deep and extensive a wampa and virgin forests had to be provided for. and 
telegrapbic communication to the nearest station (more than 100 miles front the 
coast) and connecting tbe various campa about to be established with the base of 
operatiouB, was felt from tbe st.art to be a necessary adjunct to proseonting the 
work. Under theso cnuditions, a£;gravated by an iusufficient supply of an inferior 
class of labor, the first operations were difficult, tedious, and expensive, and it was 
not until tbe month of October following that tbe preliminary organisation of the 
Tarions departments had been oomplet^, and the ordinary work of ooustmctioD 
could be said to have commenced. 

The opening of au entrance into what used to be the Bay of Greytown, was recog- 
nized f^m the start to be an indispensable requisite in the prosecution of tbe work. 
Ships now anchor about ^ miles off shore, and machinery and other supplies are 
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broiigbt asliore In ligbt«rs, throngli n shifting ctitraiicti aod ilaugeraua bar, with a 
variable deptb, never exceeding 6 feet. Ttiia melhoil of landing supplies luvolves 
considerable rielc and expense, and is allngutlier inuduijuate for tlte dischAcge of the 
heavy uinchinery. Tlie couipaiiy, tbarefore, lias Bpured do effort in obtaining an 
entTance frou tbe sea into the bay, and tlie conHtriiutiou of the breakwater waa one 
of tbe first works undertaken by tLu ooinpouy, and pnahed alieaii witli all posaiijle 
dispatob. This pier is now about 700 feet long, its outer end being in 12 feet of 
water, and so tai has fulfilled, even bayoud oxpeotatioua, al) that was esptcted to bo 
accomplished liy it. It affords nlreudy sufflcient protection to the dredges ezoavating 
the channel, and the eompany has already made a uontraot for tbe dre<tging of the 
entrance and inner bay to a depth of 20 feet. Some of the dredges are now in Nica- 
rag[ia and others are in process of coustraolion aud will leave soon for Greytowu. It 
is expected, therefore, that within the next five months vesEels drawing 15 or 'JO feet 
may M able to enter the bay aud discharge their freight directly on the wharves of 
the compouy. 

Heavy machinery suitable for the work can then be safely landed, the work of 
preparation may be said t-o have been completed, and active ojierationa can be under- 
taken along the whole route. 

While prosecuting the harbor work the company has also estabtiabed permauent 

Juartcra, erected large storehonsea, hospitals, dwelltugs, ahops, and other buildings, 
b has acoumnlated the necessary material for the conatraction of an aqueiluct 
13 miles in length (work on which ia now actively pushed), which is to supply Grey- 
town, the worka on the eastern section of the canal, tbe hacbor, and tbe company's 
headquarters, with fresh water from tbe mountains. It has erected wharves and 
warehoneea for tbe receipt and atoTBice of supplies. Patta of tbe San Jnanillo, 
Deseado, San Francisco, and. other streams, have been uleared of obstruutions and 
made navigable for small oraft, and several miles of the route of tbe canal, between 
the harbor and tliu EaBtnm Divide, have been grabbed and cleared and made ready 
for dredging. The company has built about 10 miles of broad gauge railroad and 
about 70 miles of telegraph and tefcpboue lines, and has landed at Greytown large 
quantities of machinery, tools, lumber, piles, creosuted timber, boat^, steam tugs 
and launches, lighters, pile drivers, and other materials and equipment necessary 
for the harbor and canal work. Large quantilies of railroad supplies, locomotives, 
steam excavators, are now at Oreytown, nu<l a contract has been let fur the con- 
slrnction of 17 miles of railroad fruni Gre.vtown to tUe Eastem Divide cut, work on 
which has already oommtnced, and, in short, it niay be safely said that the whole 
work ia being pushed forward as rapidly as the circumstances and condition of the 
ciiuntiy |>erni[t. 

A. Q. Mk>iocal, 
Chitf Enginear. 
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TiiK Maritimb Canal Company op Nicaragita, 

Secretaru's Office, U Wall Street, December 30, 1889. 

The Qodersigned has been iiistracterl ta ciiuso the following correBiiondeiKie and 
report to be prioted fnrttie 4;eTipral iiironiiaUinn of tlie friends nod Btocklioldereof the 
aliove-named oiitsrpriae. 

Special att«ntiou is called to the fact that the locks of tbe Lake Snperior Ship 
- Caaal (of which (ho dliuetsioas most nearly coiucide iritli tboHo propoHed for tbe 
Nicaragaa Caual,} have been in coiiHtaiit use for oue-tliiird of a centur; without ces- 
sation tut a siDgie da; from acuidente or for Tepalrs during seaaoiis of uavlgatton, 

Thla preoedeut is deemed by l.bo conipaiiy a aufflcieot indication that like rciulta 
are certain iu this eaturprige, where the I ateat-iui proved lock appliancea and safe- 
gnarda will be provided froui the outset, aud where more far arable climatic ooudi- 

The fact that tho Lake Snperior Caual was bnilt within tbe estimates of both time 
aud cost, under less favorable uiiuditions in nian; respects than attach to the con- 
atrnotion work of this eouipany, will doiiliMeaa have weight in the minds of those who 
'-1 snch matters ara influenced by precodouts. 

Tbe statistics of tbe growth and relative economy of tho water way traISc of tbe 
section of this continent tributary to the Lake Superior Ship Lock Canal, are deemed 
worthy of especial atlention. 

Tbe conclusioDR set forth in Mr. Harvey's report, illustrated by the accompanying 
._aps, relating to tbe territory on this continent, from which oommercB will seek the 
KIcaragua Canal a9 the most economical route, suggest new commercial conditiona 
Mid reaulta, deeineil especially interestiug to thoae naving, or contemplating, inveat- 
■ ■ ' ' connection with this intFroceanic and interualionol waler way. 

Thomas B. Atkins, 
Senrelary Maritime Ca»al Company of Nice 



Thr Maritime Canal Coufant dp Nicaragua, 

President's Office, 44 Wall Street, Neiit York, May 15, 1889. 

Deab Sir: The fact that yon uccupi|id the positions of both bnsiuess manager and 
flonstructiog engineer of tbe gmat est abip caiiul operated with locks at the time of its 
completion, aud which has held tbe lirst plaoB as to tonnage traffic up to tbe present 
time (ontranking the Suez Tide-L<,?el Canal iu monthly volume of business doting 
open season on the Western Lakes), and that you were honored with a vote of thanks 
by the Conatrnating C ompany for your abilit.y displayed in prosecuting tbe canal 
work nnder your charge to completion, led tbe Nicaragua Canal Construction Com- 
pany to select yon aa a member of the advisory board of engiueera, which bua lately 
concluded ita reviaion of the estimates of Chief Engineer Menocal, aa based upon the 
surveys made and data ascertained by the engineering corps under hia dii'eoliona. 

Considering your former Bsperience a valuable guide in such uudertakings, and 
that yonr recent inspection of the maps, profiles, pinna, and general data of this en- 
terprise will enable you to state the main points connected with ila feasibility and 
future traffic development in the light of establiKhed precedents coming under youl 
peraonal olisert ation, and in a manner which will no donbt prove worthy of special 
76 
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ntleiitioD, I request yuu to favor me witli your views aud aaggeHtious from the Btan 
pomt of a DoiiHtraotor of ship-look caaal work and manager of such wnter-Tcay i: 
teretits. 

Yonra, very veBpeotfuUy, Hiram Hitchcock, 

Preiidimt Maritime Canal Company. 
Chab. T. Harvkv, Esq., 

Civil Erigineer, Neio York City. 

Jft-Vf YoKK CiTV, May 20, 1889. 

Dear Sib: Voiir oommuuication of the 151]i instant has been received and (Inly 
cnnaidered. Prior ongagementa for the ennning seaeon will preTcnt my givin;; imme- 
iiiat« attention to the sii1)ject to which yon refer, hnt when oUtorwise disengaged 
I will endeavor to comply with your wisbee, 

I am at present planning to visit, dnring the comiug Hnrnmer, tlio ship canal at the 
rintlet of Lake Superior, the subject of my rormer labors, and if that plan is realized, 
1 nti) allot a portion of my time while there to formnlating a statement of facts, past 
and present, connected with that water way, with a view to its bearing npon the 
rOHults to be anticipated at tbo completion of the Nicaragua Ship Canal. 

The extended examination of the Donstruotioii data of the uoble enterpriae which 
yuu represent, made by me early in the present year, has led lo the formation of 
opinions which, with dne allowance for time necessarily occnpied by other and prior 
iiroreBHioDHl enga^emeiita, can Im placed at your service afler my return to the city. 
Meanwhile you may not hear from nio again nutil I reach tbo outlet of that inatcli- 
lesa inland Bea and the adjacent re);iou where I was a pioneer in proDiotiug tlie de- 
velopment of its then latent, but now fnmonH, eommeroial rcsoiiroeB. 
I remain, very rospeotfiiUy, yoors, 

Cbarlbs T. HARVBr, 



International Hotel, 
8a«lt Ste. Marie, Out., A«guit 30, 1889. 

DRAUSin: Referring to my ktlor lo jnu of May 20, 1889, I have now t« say that 
circnmstanoes have favored the plau I then entertained of revisiting Ihia locality. 

If any persona have the inipreesiou that ship canals have been superseded in oom- 
nicrcial importance by the march of nioileni improvements in other forms of transit, 
a viait of inspection lo this point (where ia located the greutest development of lock 
cunala to bo fonn<l in the world) will quickly dispel«ncb an UluBion. From the 
windows of the hotel where these' lines arc written my eyes can rest npon enlarge- 
niontH of cnnol capacity, now being prosecuted upon both banks of the Fslla of tile 
fit. Mary's River, theontlet of this greatest of inland seas, by two of the moat enter- 
prising nations of the world. The workmen employed in these respoctlve opera tin na 
are under scparato nationalities, although less than one mile apart. And yet, with 
only the present facilitiSB, muro tonnage is being looked tbroiigb the operating oaaal 
on theaoiilheni Bide of the river in seven monthH (navigation in this region being 
closed by ice, on the average, from December 1 to May 1 in each year), tliau is er- 
pected to jiasA through the Suez Cannl during the preaent calendar year. 1 have 
myr^elf seen, during one morning of this week, 15 atcamers (some of 3,000 tons bur- 
den), clustered together an passed, paaaiug, or waiting to pass the locks ; and within 
thn apace of one honr all had disappeared npou their respective voyugos. 

The annexed I'iew ia from a photograph recently taken of a deet of steam and aai) 
vessels (the latter mostly masted barges, regularly towed between ports by consort 
steamen) awaiting their turn to pass throngh the lock of the United States Ship 
Canal at the entrance to Lake Superior. 

Comparing this with the time when, in lS5'i, I wheeled out the first barrowload of 
oxcavation for the original ship canal at this point, tho change seemn almost incredi- 
ble. Then a tram railway operated by a tew horses safHced to transfer around the 
falls all commodities to and from Lake Snpniinr. 

This, to my mind, ia but an appropriate indication of the growth of the commerce 
whiob waits npon the opening of the Nicaragua interoceanio water way to crowd 
its utmost capacity. 

Thna far, by way of introduction, to a report [part firaf) n|)on the data respecting 
water-way developments in this region, the preparation of which I have already com- 
menced. 

Very respectfully, yours, 

Charlss T. Harvbt. 

Hiram Hitchcock, Esq., 

iVcmd«t( Maritivie Canal Companij, \i Wall St., Nwo Yorli Cttn, 



1 
I 



NICARAGUA CANAL COMPANT. 



PA R T P I B 8 T . 



^H DATA RELATING TO THE BHIP-CANAL FACILITIES AND TRAFFIC 
^H , OF THE LAKE SUPERIOR BASIN. 

^^1 In tliH laKt decndo of tbe eigbleenlli century, « 

Htmcteil, on tbe Cauadian side, a eluicewa.v fur il 
the Falls of the St. Marj's HiTet, by it gradual incline to a lift-lnok, about 40 x 
fpot in area, built of drenaeil timber, of whiub remains bave recently been eshnmed. 
Eeconls are silent as to itH fiirtber biatory, but ib ie believcil to bavo been destroyed 
duiing the war of 1812-'14, ivhen a mil itary force from the United Slates ijum every 
buildiQfr in that vicinity. 

In IS.*^ tba Cotif;res8 of the Uniti'd Stntea passed a law donating to tbe State of 
Micbigan 750,000 acres of publio land within ita borders, to aid io bailding a ship 
canal around tbe Fulls, committing the entire conlral of the work to the State, 
atipnlating, bonever, that the canal sbniild not be less than 10 1 feet in nidth, and 
IS feet deep, with locks not Icaa Iban 250 feet lo,ng and 50 feut mido. 

Being myself at the Falls when this law was enacted, niy own conviction of the 
importance of the work led nie to irotntdiately devote my time and energies to its 
promotion. In the line of tbia effort I attended the next session of the Stato legia- 
JatuTB, and was selected by tbe conlaiittee baviug the matter in charge to drangbt the 
State law to govern tbe proaecatioD of tbe enterprise, and it was enacted atibetau- 
tialiy iu the lOnn in which I enbmitted it. Having made a tonr of tbe lake region 
dniiog the previous year, its latent resoorcea so impressed me that, npou later ar- 

■ tendance at tbo letrislatnre, I Htrennoaeiy advocated bnilding tbo canal upon a still 
larger scale than tbe act of Congress called fur, as euro to be needed in tbe coming 
years. Allhongh the only person, no far as my memory recalls, who originally i>ro- 
posed an increase of the look diinensions, my viewa.weri', iifter eonsideraWe hesita- 
tion, adopted by the legislators, and locks 350 feet long and TO feet wide were (in 
Iholftrr) made obligatory by tbo State as a condition in any contract for the work. 
Afierwiud, snlimittiug a bid in bebalf of Eastern oapilalists, the contract was 
awarded to tbem, and I was at once appointeil State's agent by the governor to 
<leaignale tbe lands to be received in payment from tbe United States. In consider- 
ation of siicb seleotions as made by myself in tbe Upper Peninnnla, and later by aoo- 
land agent for tbe Lower Peninanla, my priucipala proposed to bnild the canal for 
the State, and npon tbe wise selection of the aforesakl lands tbeir profits de- 
pended. 

My ne-^t step was to apply to the legialatnre of New York for a special charter for a 
conetniotiou company, wbich tbo constitution of the State of Micbigaii did nob per- 
mit, bnt which its legialatnre could (and did) recognize when created by another 
State. Having obtained tbe charter at Albany, New Tork City was next visited, 
where oaHh subscriptions were aecured for the authorised oapital stock of Si, 000,000, 
and the same apportioned to capitalistA, wbo conaliCuted a remarkably inflnential 

■ and financially able body of el ock holders. 
Upon the organization of the corporation as the St. Mary's Falls Ship Canal Com- 
pany I was appointed its general agent, with full exocntive jiowers for prosocntiog 
the work, anil proceeding to Detroit organized tbe first detaobmeut of the workins 
force, uumberiug abonb 4U0 men, chartered a steamer, and landed tbem at tbo "Boo" 
(tbe name nnder which the Falls, in abbreviation of tbe French name given it by 
the Jesnit pioneera of the aeventeenth ocntnry, were known), Jnne 2, iSi. Ou the 
4th of the same month I formally broke ground, and the work commenced forthwith. 
My supervisory duties included, unexpectedly to me, that of chief engineer, with 
the Bole rpsponaibility of diri'cting tbe work, in all respects, during tne closed or 
winter seasons. Tbe most reiuaTkable operation occurring in the engineering de- 
partment during that period was tbe devising and i-OQstracting of a niaobine, oper- 
ated by steam, which conld deliver a blow of 10,000 ponnds force per sqnare inch,' 
by which submarine rock excavation was carried on in midwinter in 2 fatbonw 
of water, inoloding nearly a half-fathom of ice. 
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WheD the emergeucj- requiring aucli force was diBcovered, I was olilined to ili«- 
patch couriers over the iey wuslea of frozen rivers and lakes tn Ibe Cunndian settle- 
nieiiiH along the north shore of Georgian Bay to collect [iiimUora oi' blacksmiths' 
buUows Bnfficient to fiirniah the blast tor forging the main parts of tbis novel ma- 
cbioe. 

It proved a great succeae, and by it tbonsands of yards in area of solid rock worn 
excavated rapidl; and ecouoinically. WLilo it was operatinj; at the lake entrance 
I hnd tlie honor of personally opeuiag the cofferdani slnice gates, which let lUe 
waMns of Lake Superior flow pBrmaneatlj into the finiahod prism and locks of the 
ship canal (fie IStk of April, le&5. 

The time between the com inonco merit and oompletioo of the work was twenty-two 
aud nne-hal f months, whereas the contract p<*riad allowed was twenty-four months. 
The capital allottbd far the work was $1,000,000; but my acconnt as constraotion 
ageut was, in round nnmherb, leas than ^lafiOO, That tkU canal was, loth ai to limr 
anil eoft, eoinplatzd vtiOtiii tlie original ealimaUi. 

Probably uo pnblio work was ever caoatructeil npon more honorable principles. lu 
every case where, as engineer, I ap|)lied to the directors for permission to impTOve 
the work beyond the contract apeciflcatioos, it was granted. The State cngiDeer's 
plane were originally for look-gates, worked with long beams, against which men 
were to brace their t>;tckB in opening or shutting. Before that detail was reached 
more excelluut bnC costlier devicea were substituted at the contractors' expense. 

Tbis canal had hy far the largest looks then to be found in the world, and they 
have futmiod their mission without defect or cessation for over a third of aoentury. 
Upon an osamlnation made thia week I could not And a single fissure in the look 
walla or detect any deflection in them, nor in the miter ailla or look -chamber floors. 
That tbey would oontinne thns for ages, ao far as the forces of nature are oonueroed, 
ia nnijuestiopable. The engineers of the United States GoTern meat have, however, 
DOW commenced operations to remove them, and to Bubstitate a new look of nearly 
qnodrnple capacity, as will be hereinafter noted. 

In referring to them. General Poe, U. B. Army, in charge of the work, in his re- 
port of of December 29, 1886, uses the followinj^ language : 

"They were magniflcent constrnctions in their day, and would still be useful iftha 
commerce hod not entirely outgrown them." 

It may be of iut«r««t to yon to be aasnred that if the construction of the csnal, o( 
which you fiave charge, was under its preaent conditions the subject of choice for 

Sersonal managemenr, as againat the canal at this point, with the surroundings nu- 
er which lt« construction was undertaken, I should recommend yours as iuvolviog 
the least risk aud administrative energy, to secure its completion within your ongi' 
Dceriug estimates aa to both time and cost. 

To meet any incredulity as to such couclasions, in view of the fur greater opera- 
tions required at Nicaragua, some of the obstacles overooino will, byway of contrast, 
be recalled. 

This region was then more remote from the sources of labor supply aud many 
prime materials thou is yourt at this time. 

Thus in 1853 every one of the many IbouHaud kegs of powder used was trausported 
herefrom the States of Connecticut or Delaware on the Atlantic coast. Agents 
wore required, en route to and from New York City, to hire immigrants and bring 
them here in gangs, paying all their espeuaea, aud also to circumvent theeiniB- 
saries of the various railroads then building in lllinoia and Wisconsin, who eame 
here snrreptitiously to hire them to go elsewhere, ai there was at that time a soarcity 
of labor throughout the West. The neatest machine shop was several hundred 
miles away, with no practical meana of communication durini; Qve-twelfths of the 
year. The nearest telegraph station was at Detroit, 450 miles distant, and bDainesa 
letters in midwinter required six weeks to reach the Constrnctiau Company's New 
York olfice and return a reply. 

On the other hand, all parts of your work will be in telegraphic communioation 
with each other aud with your New York office, while labor and supplies can be sent 
from the best markets directly and cheaply to your own landings und depots. 

The conditions as to improvements in labor-saving machinery aud explosives made 
available within the iuterveuing years are almost inuomparably in your favor. 

In this case drilling was done mainly by hand— 100 men then not equalling the 
work of ten men with present improveit machinery. Then the only way to hasten 
the work was to increase the number of hauda, aud consequently at one time 2,00(1 
men conld bore be seen at work within the space of 1 mile. The olimata and sani- 
tary conditions of your line of work must be conaidcred as esceptionably favorable, 
in view of the equable mildness of the climate and for other reasons hereinaftei 
stated under the caption of "climatic conditions," etc. 

At this locality, during the severity of winter, 35 degrees below zero is frequentlj 

ta the momlnga of the short days, with only eight hours of ennllght 
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DnricR tbe bonra of BOoh exCremoly tow tempenitiiru one uiau vraa detailed lu aland 
ftt the bead of ouch of tilt) riiutva.VBt'iir Ijarrows, witli orilere wlieo he sannfacofroHt- 
bittQD lo ml) It with bdow uqIII ciriiiilatiuii wuh roslured without Ibe bBrrow-uiun 
]«ttviag the work. Epidoniiu cholera brolie ou t duriug Ibe seuiiud. summer and carried 
to tboir graves aboatone-tontU of the wotkinj,' force. 

Wbeu these facts aro borue in miud it will be seeu that a tbuiee of your undertak- 
log OS tbe [east dilfic nit will Dot Bcem mircasoDable. Experts have declared tbat 
the record of btiildinga work of thedimensiotisaiid Lmpoilnncuoi' the Lake SnpRrior 
SbipCaoal in the face of tbe obstacles indicated, and yet within the eBtimatos as to 
both time and CDSt, has never been BarpaBsed. Be that as it may, it is a pleasant con- 
clusion of Ibis historical notice to be able to say that, viened as a financial vcntaro, 
the canal proved a great uncceBB for its contractors, as tbe following iust'aDce will 
illustrate: An English capitalist, residing or having business connections in tbe 
Madeira Islands at that time, visited the works with lutroduotory letters to myself, 
and, after personal observation, instructed his agent in New York to iDTOSt (100,000 
iu the Construction Compiiny's stock. About twenty years later that agent's cashier 
informed me that he had remitted over $500,000 in sterling esehango as the proceeds 
of the sale of a part of that in\-estoi's quota of the selected lands, with a balance 
yet to follow. 

Tbe locks and canal as originally constmoted continued uninterrnptedly in use 
nntil the close of the season of 1886. Meanwhile the commerce of Lake Superior, 
in consequence of these oanol facilities, increased so rapidly that tbe demand for 
enlargements was Imperative—not alone from the State of Michigan, which con- 
trolled it, but also from such of the other States and the provinces of Canada as 
bordered upon its cnnueotiitg lakes. Consequently the State of Michif^au, on the 
:td of March, 1881, passed on act transferring the canal to the United States Oovern- 
ment, tvbicb by an act of Congress of the same year accepted'it ax a national canal — 
the most imiiortont pubUc work within its broad domain. On the Ist of Beptemher 
of tbu nforesnid yeai the Mi|iplcnieatary lock (for which Congress hod made dne 
np prop riat ion) was added to tho canal ^ilitien. 

Thus far iu historical review. 

aeet here during tho present month. General Casey, 
lers, having cbarge of all the national pablic works, 
in charge of Government works in this district, to- 
r, civil engineer. United States, general superinteud- 
eni oi cne oanai. 

By the conrtesy of these distinguished officials, the opportunity was provided for 
an inspection by me of the governmental work of deepening the river about 20 miles 
below tho canal, at a point known as the Middle Neebish Channel. 

CHANNKl. 1MPHOVEMKNT8 IN THE ST. MASY'S RIVER. 

GeneriU Superintendent Wheeler accompanied me on the United States steamer 
Despatch on tbu ISth instant and afforded nie all possible information concerning the 
Keebish Channel rock- excavating operations. A channel is there being out tbrongh 
HOlid sandstone rock, from 10 to 15 feet thick, 300 feetin width, for a distance of over 

Dredges were made capable of forcing their way tbrongh the less solid upper strata 
of the rock, but tbe nso of explosives in all the strata was found to be cheaper. The 
chief interest centered npon a machine drill boat, having foar steam drills working 
from one of it-s sides, boring Sj^incb-diameter holes about 6 feet apart, and 12 to 15 
feet deep, into whicli 30-inch-1ong dynamite canisters were placed and exploded b; 
electricity, withont delaying the other drills at work alongside. 

The perfection to which work of that kind bos been brought is shown by the fact 
that the oonstrnotors now receive but Jl.KO per cubic yard for the rock excavation, 
measured in place, although required to deposit the debris iu a way to constmct a 
sea wall or mole some li feet above water, 50 feet from and parallel to tho ship chan- 
nel, oa a safegnard against transverse currents acting upon passing vesxels. Super- 
intendent Wheeler loforiried ine that tho same work, if let ten or twelve years ago, 
wonld have cost ab least $4 per yard. 

These and similar items of information have a direct bearing upon tho plans and 
oporntions of your company, in proeeunting the deepening of the ship channel at its 
"itrance into Lake Micaragna and at various points along the San Juun River. 

LOCK eHLAHGEHE.VTS 4ND IMPltUVlCUBNIS. 

At the time of tho completion of the original oanal at this locality no vesselsdraw- 
Jng over 8 feet of water could reach it from Lake Hnroo, owing to reefs and sand 
liare in the connecting river channels. Then the depth of Infect in the lockseeenied 
ample. Not long after this was assured, the National Oovemmeut entered upon tbe 
Vork of deepening and stiaightening the lake water courses lo a minimum of Vi feet. 
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A decB^le lat«r, the ohaoDBl depth was geDerall; mcreased to IG feet, aii(l the bi 

is uow being still fnrther deepened to a nimimain of 20 feet, under the saperviaiou of I 

Army officers detailed to tbat duty at the various points of operation. 

Coincident with the attainment of the general canal depth of It) feet, it beoame 
neuessary t« provide sioiilar depth in the canal and locks, and accordingly a aup- -• 
plementary lock was bnilt by the side of the original ones, the lift being mads :~ ~ 
siiigle chamber, as shown in the annexed photographic view recently obtained. 

This is now the operating lock of the canal, being 515 ieet lung, Ot) feet wide, de- 
oroased to 60 feet in width at tbp gates. 

It has a depth of 17 feet over the miter sills, and a lift of 18 feet. The depth of ' 
the chamber is .Wi feet. At each end of the lock are placed outside guard gates of 
the same style as those in regular use, all being of the usnal hotizontal motion plan- 

The iutlnw and discharge of the locks is provided for by two parallel cundnita pass- 

.._ _.!. — I., J ■__._ a — '^' --a for the inilow being 8 feet square, 

at legolaT intervals, under the whole 
cb plan for the purpose, and is beiug 









iug under the miter sills and lock floors; 

and having openings '2 feet 

leugth of the lock. This proves to be a per^ 

A „„!.,» — tially, by the Canadian enginccic. 

i operated by hydraulic power, in a simple but olfective method, by 
luinutes of time, the leaves are brought in tn reversed positions. Eleven 
!S for tilling the loct, and eight minutes for Its discharge. The look 
and the canal are equipped with electric lights, and vessels are passing at all hours; 
the estimated capacity being 4 per hour, or VG per diem. The gtealest daily u amber 
paiutedtodatewason Juue 14, 1'i^, when87 wore locked through. I receutly witnessed 
a pleasing instance of international courtesy, when two Canadian Pacific Line 
ateamers, of '^,000 tons each, were locked together through this United Stales canal, 
without toll or charge of any kind. 

At the upper end of the canal is anovel arrangement of a guard gat«, to be used in 
case of any serious displacement or damage to the upurating Jock gates ; an accident 
which might convert the canal into the channel of a torrent, in which ordinary 
Bwlug gates would not withstand the process of being cloned. 

This device may properly bo termed a movable dam, and resembles, in appearance, 
an ordinary railway swing bridge, with the addition of a lower section mnviog In 
Ibe canal prism. Its advantages are that it can beoperated entirely on land, and, 
having slot openings, would not st«p the current suddenly (being only partially shut, 
until each elut is separately closed), and thus this appliance would not invite the 
whole force of theoiirrent totrunb the jiitiibs or the ^ates. 

The following wood tiiC ii ill -il\c m ihilicalr ]'.n imii] : 
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The pouibility of tbls giianl gate being oalled into reqiiisitioa 1b not remote, for & 
heavily loaded Btcaniship might easily siirKe agaioat look gates with fort's aiifflclent 
to carry tbtm away Hiugly, or throngh a series of lift«.* 

The prinuiple of the movable dam olTe.ra a reliable safegnard agaiost sacb contin- 
genclee, and 1 cou not too strimgly reoomriieud tbe ndO[itian of the principle in its 
most improved form on the Atlautic and Paoitio sliipes of your water way, as of the 
highest importance. The credit of the above-mentioned device, I am informed, 
belongs niaiuly to Mr. Alfred Noble, formerly the assistant cunstrucling engiaeer ou 
thiscBusl. 

One feature of tbe new look invites oritioism. It is the drawing in of the chamber 
widlh at the gates, wbicb is an iinneoessary impairment of the oapacity of tbe look, 
as it prevents two vessels entering freely abreaot. This featnrti is reported as beiug 
vopied on the Canadian side, but in the latest and largest projected United States 
lock it is seusilily discarded altogether. 

Ah before mentioned, tbe United States Government having engaged in the pro- 
4MBB of makioi' all tbe take-oon nee ting ohaiinels of a minimum depth of 30 feet., 
new look facilitieH commensurate with tbe inoreaseil draught beoaine a necessary 
MqnencB. To provide these it was decided to remove the original locks already 
mentionpd, and replace them by an enlarged look with these unprecedented dimeu- 
Hlons: BOO feet long, 100 feet wide in chamber and at gates, and having IB feet lift, 
witb21feet in depth over miter h!1Ib. 

The gates are to be in two leaves of Iron material, each of abont ^ by 45 feet in 
»rea, and. as General Poe iuTormB me, are estimateil to weigh 124 tons for eaohleij'. 
Upon an intimation that I thmight aplaii iuvulviii); less weight might be devised, be 
raqnested me to snbmili the same to bim when I should have it fully prepared ; this I 
Intend to do in timn fur your company to have tbe benelit of bis .judgment ae well as 
that of tbe Canadiao canal eiigiueers, who alHo desire to adopt improvements in 
this regard. 

The Canadian Guvuniment having deteimioBd to bnild, at this point, a canal 
within its own territory, work has already oommenueil [under contracts t« be ODm~ 

Jleted in IBfhJ], upon a canal 150 feet wide at bottom, with locks WO feet long, SS 
iBt wide, and narrowed to 65 feet at gatef, witb 18^ feet over miter sills. 
Assuming that Iwtb tbe United States and Cana<lian canal enlargements now in 
progress, will be in service at the commeocementi of 18^, the following growth of 
canal transit oupacity in tbe first forty yearti of ship oai.a1 opurationa on this inland 
water course, will have been d 



Cubic feet. Cnblofett. 

1K5.— Lockage, 3R0 by 70 by Ifi (counting as one full lift) 398,000 

18i»5.— Lookoge, 515by 80by 16 (j&!l,!M0 

Lockage. 600 by 85 by 18* 943,500 

Luokage. 800 by 100 by ao 1,600,000 

3,202,70C 

Inornase, more than 8 for 1. 



n that the trafflo 



The returns of the first three months of 18S9 iudioate that the freight tonnage will 
reach at least 7,500,000 tone, for the seauon. (Traffic to Augast 1, :),4'iH,051 tons.) 
The tonnage increase of tbe canal traffic (with a most liberal starting figure of regis- 
tered, instead of traffic tonnage), is, therefore, in thirty-four years, over 60 to 1. 

* Since these lines were written, I-have been informed liy Chief Engineer Page, 
who has ohargeof all the Cauadiau canals, that such an occurrence 1ms taken place 
more than once in his esperience with the Wulland Caual (extending Itetweeu iJakes 
Erie and Outario). A st«amcr, its engines "caoght ou center" when the engineer 
attempted to reverse their motion, caused a pairof gates to be disabled daring the 
present season; and in a previous year an entire series of connecting lift gates were 
carried away from the same cause. 
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That (he progrean of ainiDul ilevelopment may b« noted, the tables of yearly ] 
retiiroH are to be aDiiexcd (aea AdclcuOa, piijje 45), by n-liich il will bo t,een tbat there i 
bos beuu a steady ailTaucelVoin Ibe beginning, and thab at Iho a> 
the trafflo of 1895 will approsimato 15,000,000 tons. 

These Hstonishiiig reHiilts already attuiued have been realised, iiotwithBtaudiug I 
this fact that railwaj'e liavo been extended to all the priacipnl points on both sidea. « 
of thia inland water cnuree, from end to end, and also that Lake Michigan, through T 
ita Orceu Bay eatuar;, extends within 60 miiea of Lake Saperior at the point wbece. 1 
the niiuoral belt commences, and there draws away several mi'" 
than oue-balf)oftheiroD-ore|iroduoi. along the South Shoraregio 
the abipnient of which passes east through the Straits of Miiukin 
Oreen Bay and Lake Michigan, aud, conseqoently, does uot 
totals, aa given above, (See map.) 

The ccinditiouB canning aud confTuUiiig ibis uuiryiug trade aru clearly set forth in 
offloial communications tfl the Chief ufEngineers, U. S. Army, by Geunral Foe, V. 8. 
Army, dated United States Engineer's Oliico, Detroit, Mich., Haj II, Itm. 

It inclosed bcsido an admirable report by Mr. E. 8. Wheeler, United States civa 
engineer, general siipiiriotendoiit of the Lake Snjierior Ship Canal, la it, aalharesnlt 
of a general inqniry among vessel owners, shippera, and cousignQB.t along this water 
cijtiise, the fallowing data were eatabliabed for the year 1887 : 

Average leiigtb of n'ater traoeportation (Diiliitb to Uiifialo), 811.4 miles. 

Total of freight curried, !i,494,ti4i) tone. 

Total miles of eonveynuoe lor atngle ton, 4.458,544,1^4. 

Total of freight chargea, ioclnding terminal freight chargea, $ 10,075, l.M). 13. 

Cost of water transit per tim per mile, 0,*.!6 of a, cent. Referring to the reports ol 
the Bnrean of Statistics of the iJuited Stalca, Mr. Wheeler fonnd that the aveiage 
freight charges of the railroad trnnk linea for 188<> were 0.9S9 ofa nent per mile, anil 
the average coat aa between land and water en rri age was as Bll is to 1H3. It followed 
that the saving for the year to cunanmera of staples seeking a market thtongh thia 
oanat was g34,557,140. 

To this deduotioii General Poe adds the following remarks : 

"It is not at all improbable that but for thia water ronto, open for abovt eeven 
mouths in 1887, the chargea laid npon the freight carried would have amounted to 
$50,000,000. If this estimate is not exaggerated, aud I think it is not, then the actual 
benelit to prodncer and couaumer waa iully (40,000,000 in that aiugle year, divided 
among them iu unknown quantitieM." 

But Mr. Wheeler peraouolly ioforma me that iu pursuing the same line of inquiry 
for the year 1888 the eslatenoe of a decrease from prior water rates to that of 0.16 of 
a CHUt per ton per mile, or a reduction of about 44 per cent in tliat one year, was 
clearly established. 

This would Bwell the total of auuual saving to the abippera and the publia, aa re- 
enlting fro.n the canal facilities, to the aggregate of nearly flOO, 000,000 upon the aama 
basis of cnloulation as qnoted on the authority of Qeneral Poe for the previous year, 

Mr. Wheeler also predicta that the average of thia year will reach still lower, and 
that the eauae of these large reductions ia to be found in the increasing use of miioh 
larger steameia, with freight-carry in g capacities greater than over before; the ma- 
jority of these veBsels now npproiimate 2,000 registered or 3,000 freight tiina eouh, 
effecting by reason of such augmentation a great saving in expenses pro rata per ton 
aa oompiired with the smaller craft of former years. 

Here, then, is the primary cause and satisfactory nxplanation of the enormona devel- 
opments of tonnage upon this inland water-tranait line, namely, in ita behig itnap- 
prvaOkably elteaper than land earriage can ever be. 
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I. This is the only ship canal on the globe with lockage facilities upon a scale com- 
parable with that proposed for the Nicaragaa Ship Canal transit project, and it affords 
arealized example upon which to base calcnlatioaa as to the future of that enterprise. 
If the tonnage of this canal route upon a water course composed of a cluster of inland 
iakea, paralleled through their entire length by railwaya, on both of their borders, 
nud with competing ai^aeeut water courses as shown, haa actually increaaed &om 
1,567,741 tons of freight in latil to 6,411,42:1 in IBBH, and presumably to 7,500,000 

•At Escanaba, a city situated n 
with foci 1) ties tor shipping orea i 
port ou the globe. 
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toD8 ID 1BB9, nbal must he tbe liuffio of tbe ihlp oaoal wLioh bisecta a. hemiupbere, 
auvee 10,000 miles aod fift; dnys of fmgbt-fiteaiuertiuiQ between New York and San 
FraDOisco, and economizes propoitionaiely in llie time and Ibe ilistaDce Lo anil &oid 
iDDniiierabto otber oommercial i^euteroF 

II. Tha same commeroial forces which hnve raised the Lake Snpcrior Canal trafflo 
to the proportlOQB Btawd wait upon tbe opening of the Niearafiua rente to render ■ 
large section of this continent tributary to it. My Tiews as to the exient of the 
same lead to the prediction nhicb I will now veutnre to make, that the "Lake Super- 
ior" and "Lake Jficarojnu)" loek-lift oanali will divide between tkcm the carrying trade to 
Suropean detlinationt of Ou jiroduof* of the eattern itope of the Sock]/ Mountain*, nortk 
of tatHade 40^, 

That the transatlnnttc tiaffic of the western Htope will go via Lahe Nicara^na 
no thinkinK mind will gainsay ; but how many have oonsidereil bow far eastward 
of tbe Kocby Mountains the completing line between these rival lock canals may 
coma T Let them tmco the oue-bundrcdth meridian of longitnde and notice how it 
bisects tbe great wheat'hearing bolt of the Saskatchewan and Missonri Valleys in 
Manitoba and tbe Dakotas. 

Let them suppose the case of Ibe owner of 10,000 bushels of wheat stored in an 
elevalor upon that lino of loncJtnde, north of the latitude of Chicago, in the latter 
part of November, If he woultl ship by the Lake Superior Canal he must wait five 
months for the " closed season" to pass. (The annexed view of the origins! npper 
lock gate at the " Soo " during the five mouths of " closed season " will servo to illns- 
Irate the meaning of that term.) 

Tbe shipper by tho Lake Superior roote mnst add to his investuieut charges for 
interest, for insurance, nod possibly for taxes dnrms nearly or qnite one hull of an 
entire year. After these drawbacks nre met bo must transport bis grain by rail to 
Dnluth ; thence by steamer to Buffalo; tbeuce by canal or rail to Montreal or New 
York ; thcoco by steamer to Europe — this method of transportation involving three 
transfers on route. If, however, ho loads bis wheat on cars going West, they will de- 
liver his grain al a Pacific seaboard, whence it will be carried by steamer through tho 
Nicaragua Canal to Europe; a system of transit iuvolving but one transfer en route, 
with uu closed season whatever. 

III. It is, from the foregoing premises, clearly dednciblo that tbe values of most of 
tbe exportn, in at least thirteen States and Territories, besides several of tbe Cana- 
dian piovinoea, will he directly benefited by the water transit proposed by your eo- 
terpriae ; which will, in fact, conatltute tbe small end of a funnel, the broad opening 
of which, reaohing from Sitka to San Diego, extends eastward until it meets com- 
peting lines of water transit via Lake Superior or the Miasissippi Biver. 

In the accompanyinE map of this continent tbe different colore indicate the XKir- 
tions which in my judgment are to remain commercially tributary to its three maiQ 
water-ways, viz: (I) The Lake Superior Canal and connecting lakes and canals. 
(Erie andWelland). (2) The Missieaippl River audits tributaries. (3) The Nicar- 
agua Canal. Also the remainder as connected with tbe seacoaat. 

Leaving this continent ont of view, it appears that the currents of trade between 
this Central American route, in competition with those of tbe Suez tide-level canal 
will meet on the eastern coast of Asia, and that from the Straits of Snuda northward, 
trade and travel will gravitate strongly towards your route, moved thereto in no 
email degree by the attractiveness of tbe delightful scenery and climate of the Lake 
Nicaragua route, which will bo in marked contrast with the intolerable beat and 
desolate surronndtngs which must always characterize a passage through the Bed 
Sea and the tinea Canal, where no sailing ship is over seen. 

From these considerations the conclnsion must be drawn that no artifioial water 
way can be projected which will make such an extent of continental coast line and 
inland territory tributary to it as will lie cotitrolled by tbe Maritime Canal of Nica- 
ragua, and that the data uf tho Lake Superior Ship Canal proves beyond peradven- 
ture that the Nic:arugua Canal ptesents the moat permanently profitable investment 
of its kind that can be ofiered to the public, because ita position entitles it to be con- 
sidered as the niost important artiiJcial water way on tbe globe, connecting, as it 
docs, two great oceans at nearly the center of the habitable and conse(]uently com- 
mercial zone, with all the traSlu and revenues which that fact iaiplles, in tbe light 
of the results furniabed by the Lake Superior example. 



NoTB.-'Since the foregoing portion of tbip report was placed in type I have re- 
oeivod from General Superintendent Wheeler an oflScial atatemeut of tbe traflSo of 
the Lake Superior Canal for the year 1M89, which is inolnded in Addenda, page 45. 

Tbii only olficiiil report of tho Suez Canal traffic for 188!) which I have as yet been 
sble (oolitaiu gives tables of tbe passages and receipts alone. But by comparison 



NICAHAODA CANAL COMPANY, 



1 able to appi-jxiniat« 



1 





"" ftuiElit. 




i,eM T.MB,rea 

B,«S 8.M«,86« 








1,250 709,1m 



It tlins a[ipaara Ibat tbe Lake Superior Oitual, ia 18S!), exceeded tlin Suez Cuniil ii 
volume of bnsiuesa over ^3 per cent, iu voj-agen suil 10 per oeut. iii I'rcif^lit, and cou 
aequoutly non- laulutfiritt as lo coniiuei'ee on tlie li^t nl' tlie world's ai'tiUcial watet 



Taivlated oiglcial retumt af the commerce paaHag througli the Lake Supfrior Canat j'ro 
date of opming, in l>Si:i, In ISS9, iHcJustne. 
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RBMARKS, 

The irnited States Governmeut ftsaiiined control of operftting the canal on Jnna 9, 
1881, when more fnU aud accurate returns were inatitutPd and maintained. 

The weHt-bonnd freight nmoniited to about l!:t per ceut. 

The Canadiau fretf^lit. in IB88, umonuteil to aWiit <> pet cent. 

CuHt, onnve;ance 5,494, ti4U tons of freight in 1867, eHliiaated at f 10,075,1.13, or, pet 
tDu per mite, *2.3 milts. 

Coat, conveyance 0,411,423 tons of freight in 1888. estimated at 87,833,077, or, per 
ton per mile, 1.5 mills. 

The consort masted barges am classed m Bail vcsaels, but not nsed as auch except 
In emergencieM. No exclnsivelj sail vessels ore now regularly employed on that 
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It may Ix; well to rate, iBCtdeaUUT, tlt&E iu Januarj, 18rlS, I received official BotiM 
tiutl tud been lumedaitMieof tbe five engincen selected bjtbe Coiutractioa Uon- 
paof to eoiD|Kae kn »dviMiiry board of engineen to pmm apoa tiie barreja Mid llw de- 
MJtedcaUniBleaaf Goatof tbe proposed ship canal of KicarsRna, fonimla(«<l b; ita 
diMioipished chief eagtveer, A. O- Uenoca), civil eoKine^r, IT. 8. Navy. Also, tliMt 
»fter mj aeceptanee of aach position, I was in attetiilaoce during paits of seTcnl 
uontba at meetings of the board in the city of Sew York, withiti which time apecial 
aUentioD wasRireo to the admirable seiiee of mapa and proltlea which had been pre- 
pared t^ 70iir BDgineering corps, aa well as to tbe geological apecimeos and teat-boie 
cores, of which » very complete collection waA at band for onr eoDBideration, together 
with all rcriaiiiite explanatory informatinD. enpplied by Chief Engineer Menocftl or 
bis awiHtaiita of the surveying corpa, Mr. &. E. Pe»ry, civil engineer, U. S. Navy, 
and Ensign J. H. Maxwell, L'. S. Navy, who attended meetings of the board for thai 
piirnose. 

TIm reliable information thna at band was snfflcient to enable the board to arrive 
at determinate opinions in reference to tbe main features of the work, which, through 
onr report, wherein we confined orirMl yen totb« vital qnej>tJenaof ^nantityandoost, 
luve been made known as tbe colleu live con clneinns of the examining engineers. 

At a later ncrioil came the reqoeat contained in the introdnctory correspondence 
that I flhonid, Individ nalty, enlarge the scope of obsi;rvation, and consider and report 
upon circnmstaucea and conditions other and lieyotid those to which the advisory 
board coiillneil ita inquiries. In complying with such suggestion, 1 desire at theont- 
set to state that my aim in preparing Hit* r^rf mill be ta explort firldt of invetiigaliom 
notrtferred to by tlie able and dtJitingui»ked experts iffto were my aisociate» in the late ad- 
vitorg board. With Iheite preliminary remarks, 1 proceed to the consideration of cer- 
tain fnndaniental features of this nndertaking, an the basic conditions upon which to 
preilioate reliable estimateH, and aluo sustain the couulaBious embodied in these pages. 

First.— iocal geologieal demlopment*. 

Beginning at the deep.water line in tbe Atlantic liasin, neareHt the most northerly 
entrance to tbe Han Jnan River, the surveys prove tliut in securing 30 feet depth of 
water way, no rock formations will be euconnlomd in the harbor basin ot canal 
prism niitil the site of Lock No. 1 is reached. These most favorable geological con- 
ilitlons Insnre thenracticablllty of excavating that portion of theEoxtem section of 
the canal westward from Oreytown Harbor, about 10 miles in len^tb. by the aid of 
dredging machinery solely, whiire entire freedom ftom current agitation is assured, 
" '" ■■ -■---• aplo('- - ■ - -.--.^. J. .!__.. 



with Qonvuuleiit and atnplo dumping area nndorlike conditions. 

...■ . _. . ._.!_.. ._. ■...i._ ' orlnga made liy yonr aiirvej ,. , . 

>r clay formations together exteuding entirely 



'I'lio oxcftvation (as proven by the borings made by yonr surveying corps) n 



ft: 



' scnisM tbo delta of the liiuSnu Juaii. 

(Diagram A, altaoliod, shows tbe composition of the canal prism between the ocean 
and tbn highlnmls of the San Juaiiilto range.) 

The geological oimditiousofthisBeolionmnst consequently be regarded as extremely 
fiiTOiabln for tbo rapid and eoououiioal construction of the work. There is also great 
eoouomio signlfluanoe in tlie ftuit that in these lowlands where, if nt all, miasmatle 
attacks upon the working force may be anticiiiated, all excavation being effeotad by 
moohinery, the operating euiploy&t will be sheltered from exposure to the sou and 
rain, und drilled in sanitary prcoautious— a oonrse which will work wonders in main- 
tain I ng bnalth and vigor lu lUe skilled labor reqnired in the mauagement ortbeall- 
powiirfiil ilri'dging appliances which modern iTigennity has supplied for the rapid 
and ccononilc'iil arciinititinhment of the extensive iide.level escavaUon rei|nired upon 
Ibis Motion I'flliowutli. 
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In examiuiag the next eection, teaohing from Look 1 to the Sau Joan baiiiu, above 
the Ocboa Dam, it is veiy gratifyini; to £□<] tbiit the first look on the AtlaDtic slope 
will be placed upoa solid rock foundaCiona (see Diagram A), and that Locks 2 aoil H 
will also bo located in rock ledees. 

The importance of tbis beaencial feature, iusnring the stability of the look walls, 
la too apparent to need BXleuded remark. 

The nature of the rock throngh which the great "divide cut" aud other "cots" 
are to be made, is also decidedly favorable, in view of tbe fuot that it is, an shown by 
the specimens exhibited, homngenous, and neither friable nor traversed~l>y b^><iH, 
nor decomposable to any appreciable extent by espoanre to Ibe elements, Henae, 
the aides of tbe cuts may be safely left at an angle but a few degi'ees removed from 
the perpendicular, thus effecting large rednotious in the qoantity of escavatioa 
naaally required to render the elopes both safi: and permanent, (See Plate I, Dia- 
gram 5.) 

Passiug by the lake level as not involving questions that require a study of geo- 
logical conditions, I can bnt pause, when considering the location of tbe looks on the I 
Paolfio slope, to express admiration at tbe wonderfully -favoring geological formationa 
which nature has famished and the skill of your engineering department has shown 
to be available for those structnres. 

That, at the sauimit of tbe western slope of the continent at tbis point, there 
Bboald rise, as a rampart for the long, summit level of tbe canal, a suffloient width 
of primeval rock into which the luoks to regulate tbis mighty reservoir may be lirmly 
bedded— thus to form tbe iuperishablo galewnys of the descent to the level of tbe 
Westeni Ocean— is a fortuitous geological featnto of great signiGcanceas presenting a 
perfect barrier against disastrons nndeimiuing casualties to tbe high-level water way, 
and al»o as affording the best possible couditions for permanance nf the locks. (See 
Plate VII.) 

A stndiousTiew of this section of tbe oanalas it will appear when fully completed, 
will give force to the prediction that, wben tbis work la an accomplished fact and 
when ocean steamers of the larnest class, tbeir decks crowded by hundreds of passen- 
gers, and their holds laden with thousands of lone of freight, are seen on the crest 
formed by Lock 4, majostically rising from, or defending to, the broad Pacific, that 
reaches out to the western horizon in uuobstructed view betow — tbe spectacle will be 
deemed to display one of tbo most impressive of the mighty engineering achievements 
of any age. 

The test borings in the lower valley of the Bio Grande, completed at Brito during 
the past winter, show that the full depth of 30 feet will there be attained without 
encountering rook, and that a harbor as npacioue as that of Chicago or Port Said may 
be made available by tbe simple and rapid process of inland alluvial dredging, 
duly protected by seaward entrance piers, thus aBsnriiig ample and economically 
constructed terminal facilities on the Pacific coast. 

The geological conditions of tbe canal route are, therefore, as a whole, deemed to 
be of a remnrkably favorable charaeter. ] 

Sbcond. — Topographieal features. 



From the east the seaward approach to this grand interoceouic route ix unexcep- 
tionable, as the proposed harbor at Qreytown, when completed, may be entered or 
cleared by crnft nnder sail, with the wind upon any qnarter. Thence, esteoding 
nearly in a straigbt line of canal about 10 miles through the San Juan lowlands, a 
ohannel in full view from end to end will afford all possible facilities far rapid pas- 
sage over tbe section extending between the harbor and tbe eastern locks. 

Pasaing the locks, the Deseado basin will be available with extra width of water 
way np to tbe "divide cut," where a channel through 3 miles of solid rock will 
bring ships into the San Francisco basin, with its ample water way for clearance of 
connterbonnd oraft. Passing through three short "cuts," vessels will then enter 
the Ban Juan basin, with its surplus breadth of counter passage way caused by the 
wilier storage of the Ocboa Dam ; thence into tbo great Nicaragua Lake; thence by 
oanal in ho the Tola basin, resulting from the storage of tho waters of the lake by the 
dam near Look 4. This basin extends the upper level to a point but 4 miles dis- 
tant IVom tho Pacific Ocean, where in full sight of it, ships may lie, awaiting orders, 
makiugj'e pairs, shifting cargo, unloading or transferring the same, alongside or at 
warehouse pieia with all the nnlimited aconinmodatioiiN of tbe shores or this land- 
locked lake at command, having upwards of 15 miles of water front, where every com- 
mercial facility may bo obtained, all within unsyacoesaof the port of Brito. Graving 
docks of unsurpassed convenience may also be constructed in tbe Tola basin, owing 
to the ease of obtaining sluice discharge for dry-doek purposes. (See Plates VI 
and VII.) 

The following important natural faailitiea for prosecuting the work of construction 
ghonld not be overlooked: 
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_ . . miles of ronte from Greytown lo iha niouth of tlie Lajas ou (he weBtom 
■bore of Lake Nicarogna, 90 miles border on water wnys, with no setticns of the 
mtire work, except interiorH of divide uuls, more tLau •! miles distaut from naviga- 
ble waters, including under that bead Ruch as may be inad'; available by certaiu in- 
expensive improvemeaii, proposed by your chief engineer— the lm>H of which are 
indicBted in red colors upon Plate I, his explanation thereof being annexed in a mar- 
ginal note herewith,* 

For the heavy work of the canal excavation, a constrnction railway wiU be reqoi- 
aite, and can bu provided at uioiteTale cost. 

Along the western section, 17 miles in length, a doable-track railroad will, of 
necesaity, be provided ; und mnst be relied npon for distribntion of Jabor, roaeliio- 
ery, and material. This represento, however, an average niaximnm haulage of less 
than 9 miles from either of the two bases of sapply by water-transit, one being 
Tin the Pacific, and one via the Atlantie coast. The canal level being but 43 feet 
below the highest, point on this seotlon, it follows that subsidiary railway conetrac- 
tion and operation along the working line will be upon eaey grades with ample level 
■paceafor side tracks and the other facilities requisite for the handling of snrpl us ex- 
cavation, or of buildin;; material. 

The paramount question of an abundant, and yet always controllable and reliallle, 
hi^b-lerel water supply for canal lockage and filtration is completely answered in 
tbia cose by the presence of saoh equalizing reservoirs as Lakes Nicaragua and Man- 
agua. From these sources an average flow of 90 per oent. over canal-operating 
requirements is obtainable at ordinary level, while lowering the level of the lakes 
tbe depth of 1 foot, would afford an enormous surplus over any annoal requiremeats, 
with regard to rainfall. 

It appears from the latest surveys that the minimum radius of curves on the entire 
line can bu established at 3,@30 feet, which presents a route equal lo a straifrht line, 
for all practical purposes of navigation. 

Tbe last topo^phical feature to l>e noted, is the ratio of minimum channel width 
to tbe whole distance to be traversed between tbe two oceans. This is found to 
bo less than 10 per cent, of the whole paesage. Of the entire ronte,t nbont 60 
miles are in spaces sufQcieotly wide for the largest ships to navigate under sail, aa 
in Lake Nicaragua; while abont 76 miles are in the Deseado, San I'rancisoo, 
Sao Juan, and Tola basins, where steamers may proceed under full headway, and 
pass one another in conuter directions, with safe cleaianco space. Practically, this 
general result reduces the distance of canal navigation — properly so termed — be- 
tween the twooceaus, to about 27 miles ; the roniainder having tbe characteristic of 
an ocean estuary. 

The result is a mouiuuent to the patient research and persistent explorations oi 

•Chief Enqineeb's Opfick, 
Nicaragua Canal CosaTaccTiou Company, 

44 Wall Street, New Tork, December, 1889, 
Dbab Sir: I forward herewith a tracing of that portion of the Nicaragua Canal 
comprised between Greytown and Ochoa, showing the streams connecting tbe river 
San Jnan, at the mouth of tbe river Snn Francisco and Greytown, with the eastern 
divide cut. The S;in Juanillo is navigable by craft drawing 4 feet up to the out- 
let of Laguua Bernard, and through this outlet and the lagoon to a point In the 
Deseado in tbe vicinity of Lock No. 4. From this point to the foot of tbe divide the 
Deseado can be made navigable with the same draught, by removing the logs 
obstructing the stream aud tbe construction of three, and puiwibly four stuall low 
dams. In order to avoid the expense in bnilditig temporary looks to oonnert the 
different reaches Into which the stream would be divided, I would be in favor of hav- 
ing scows In the reaches, and a derrick at each dam to shift freight from one scow to 
another. 

The river San Francisco, when cleared of logs, will be navigable by the same class 
of boats to very near its couflueuce with the Chauchos. From that point to tbe foot 
of the " divide," on the west, the CUanohos and Limpio would afford transportation 
by tbe same method proposed for the Upper Deseado. 

Id this manner buildiug material can be transported to the divide and the esoava, 
tion commenced during the construction of the railroad. 
Any further information you may desire, will he gladly furnished by 
Tours, truly, 

A. G. Mbnocal, 

Chifif EngineeT. 
Charles T, Hartbt, Esq., C. E., 

City. 
t Total lengUk from extremity of entrance piers at Greytown to like point at 
,Prit(i 171429 miles. (1.513 being in Greytown Harbor, ftnd 1.136 in Brito Harbor.' 
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;our chief engineer and of yoni surveying corps, nnd to the wise foresight of tha 
manag^iiieut lu proviJing digbiis Tot a thoroagli oxplomtion of there|;ion thus txav- 
onteil preliminary to finnl loi-ation of the route. 

TaiftD.—Evyineenng Frabtenia.—AraoDg other striking featnrea of the undertaking 
in the fact that with auch ample transit tiicilities in view, their realittation involves 
no umimial or overthadowing engineering problems or contingmiAee. 

Thelociia to be built are npon a scale already lu nae at tbo Lake i^uperior ship 
canal, and with advanl-ages over the latter in having solid rook fonudation thruilgh- 
ODt their entire length. 

The sea approaches and the terminal marine accommodations proposed for this 
BBtorpriBe present no features which have not already been met by engiueeriug 
talent at other commeroial centers reqniring facilities of a like character or npon 
even a more extended scale. The precedents tbns fnlly established leave no ele- 
ments of nncertainty in this respect, and these qiiftstions, therefore, require no special 
notice beyonda scrutiny as to qoautilies and coat — subjects, however, that are not 
now nnder consideration. 

Being led, in the course of this eiamination, to concentrate attention npon the 
featnrea of the route through the hlt;hlauds — commencing at Lock No. 1 on the 
Atlantic eiope, and extendine thence westerly to the vicinity of the Ochoa dam~I 
Rnd the subject to be one of such rare interest to engineering minds that 1 have 
caused aserieeof diagrams and views designated as "plates," to be epeclallypru- 
vided and appended hereto, in illnatnttion of the features worthy of particular remark. 

Beferring to Plate No. 1. atteTition is called to the strides which modern engineer- 
lag has made along the line of experimental research, on which yourohisf engineer 
has shown hiniBelfsuch a siiccess^l lender. Not many yearssinoe, tbeTioinity of tha 
Rio San J nan won Id have eogrossed the eat ire attention of the engineering corps, 
npon tbe assamption that, as a matter of course, it must be adopted aa the base line 
of tbe lock lifts and o( the canal-prism. 

Bnt patient and] abori on a explorations, earveys, and researches in many directi ana 
have shown a new and more deairable route to be practicable. This is accomplished 
by leaving the San Juan above its lower levels, and utilizing a eeriesof minor val- 
leys, occupied at present by InsiguiQcant streams, which when dignified by the over- 
sow from the San Juan will, by tbe trantfurmation, approach the sublimity of a new 
creation. This metamorphosis of uiounlain streams and interior valleys (now vis 
ited only by explorers and huoters) into a grand artery of interoeeanio comnierce, 
will be au achievement which the whole world may well applaud. 

The process liy which this result is to be accomplished is easily traceable on the 
first of these plates. Lock No. 1 will lift 30 feet above tbe valley of the Deseado 
and will oreata a lake, tbe overflow of which is provided for by a waste weir in tbe 
adjacent dam. Lock No. 'J, with its 31 feet of lift, will, withite embankments, cause 
the formation of a lake rising to its level, while Lock No. 3, with its 46 feet of lift, 
will create a lake to fill the basin up to the base of tbe dividing ridge, at the point 
indicated on Plate I, Then fallows the piercing of the transverse range of hills by 
the "divideont," the dimensions of which are accurately indicated in Diagram 1, on 
fbi sama plate. This is not a very formidable affair, at most ; and when it is com- 
pleted and three dauis(see Diagram 3, Plate III) have been erected upon thebranchus 
of the San Francisco, and a "cut" — comprising lessthau one- third of a million yards 
of excavation, of which less than 10 per cent. Is rock (see Diagram 3, Plate I)— con- 
neota the two valleys, a double lake will be produced, adding nearly 7 miles to 
the navigable water way. Another " out" of a half million yards of earthwork, in 
connection with another dam at the Ilio Danta(see Diagram 4, Plate III) wiUoreatil 
an additional lake, adding 2 miles more to the navigable water way. Yetonemore 
"cat," involving hut a million and a half yards of earthwork excavation (see Dia- 
gram i, Plate I), and we are ushered into the valley of the Sau Juan. 

This expanse of artificial lake channels (see Plate I) requires hnt 24,590 lineal feet 
at anpplementary embankments to secure their outer boundaries at points where 
watersheds or oourses lead in other directions. This feature, coupled with the fact 
that moat of the restraining embankments reqnire hut a few feet of elevation, the 
deepest gorge to he thus secured being bnt 21 feet below bottom level of the canal 
renders the aggregate of retaining embankment remarkably small. The same method 
has been suocessfully adopted in building tbe Ohio State canals, as the following ex- 
tract from a recent publication indicates ; 

■'The body of water which (in IftO) supplies the St. Mary's feeder of the Miami 
RitensioD Canal (of the Ohio State canal system) is about 9 miles long by 3 milos 
broad. It was formed by building two earth embankments from 10 to 25 feet high, 
one 2 and the other 4 miles long. About halt of the area f ooded was a pr.iirie and 
tha remainder a forest. The reservoir was liegnn in 1B3T and finished in 1645." 

With this example in existence, and taking into consideration the always reliable 
and ample surplus of the lluw of the lake and River San Juan, that those valleys will 

K ova abundantly retentive miderthe pressure of the proposed water filling, ia^lafisui. 
yond reasonable doubt. 



1 



I 



Th 



MICAKAGUA CANAL COMPANY. 



-•IriuBly prsoticablB route — baviug regard to Ihecaae of farmntlon oFnaT. 
Igftble bsBiiiB Slid uf thuir being artifioiallj Ijukeil logelltbr in a contiDUoue serieft— 
has the furtbernduumble fuatura of ex tii biting tbis feasiblu aud siupla water nay bi- 
tendiog along »]iiio8( m BlmiKbt line in tbe general direttJon desired. 



I 



The Ooboa dam !■ locatett at tbe point wbere the an rnm it- level water way, fnrmed 
In the vnllevB of Biibai diary slreaiiM, us already mentioned, conneoU with the valla; 
of the San Joan. 

Here advantage 1b takpn of a ridge of hills which cnntract tbe valley and form 
oatural side emliankmonta, which can be utilizud with all the benefits thoa provided 
&w of cost. 

The accompanying view( Plate II) of the n.ilnr.tl rUIgo referred to Is copied from 
a iihotogtapbio view in (he ruporC of tbe United Statea Go^emim-nt survey of 1889. 

These Datiiral embankmeuts reduce the dinieuBioiig of tbe dam required, as indi- 
oated by Plate III, to a size far from nuuaual, as is shown by the aouexod table of 
oouiparative dimensioua of wurke of this character exisLiug in othor localitiea. 
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Without entering into the details of tbe plans for tbe oousti 
dam sntfice it to say that &oni tbe " divido cut" anrpluH usoe 
wherewith lo raise an enibankuient, answering the pni 



of the Ochoa 

rook material 

. . .and of di men- 

hills by which it is Hauked, may 



. . . mt to render it 

readily be brought by rail- 
To conclude remarks upon tbe Bul){ect of tbe dams located along tbia route, dia- 
grams of tbe largest subsidiary dania are given upon Plate III, from wbicb it will b* 
aeen that none of them are of such dimensions as to require special consideration. 
The total length of all nf them combined, including Ochoa and those on the western 
slope is, bat ll,7!!0 lineal feet, whereas in tbe watcrstontge and aqueduct system of 
tbe city of New York alone are to be found 7,5G9 lineal feet of dams already con- 
structed, and 4,206 feet adilitionalyet to be built, makings total of 11,775 feet, which 
is actually in exoesa of the reqniremeutB, in that respect, of this entire route from 

Inclnded in the last-mentioned estimate is the atrncturo known m the " Quaker 
Bridge Dam" of the following dimeuBions: Length, abunt 1,400 feet; height, ^06 feet 
Ihiio bed rock. 

This, it will be aeen, has S} times tbe superficial frontage and 3[ times tbe height 
of tbe Ochoa structure. If the criticism be mode that it has not yet been completed 
and practically tested by use, the table on page 39 meets that objection by indicating 
tbe relative proportions of other dams of large dimensions uAieft arenom in connfonl 
terviet. 

Turning westward, the effect of the Ochoa dam in raising the level of tbe river 58 
feet at that point should be noted. It converts the lower valley of the Saa Carlua 
into a lake, the Imuiidaries of which, indicated on Pla(« IV, extend southward about 
10 miles in a straight line, and are flanked by hills upon the eastward side, exicept 
for the short distance of S,540 feet where artiBcal embankments of bnt moderate ele- 
vation with due proportions of wastewoir will be netessarj. 

The problem of the effect of such massing of water filling upon the upper cbannel 
of the San Jnan is happily one easy to solve, 

Piute IT shon-s the course of the river lo be jn a well-doGned vatley, which main- 
[ tains like cbaracteri sties throughout the entire distance from the Ochoa dam to the 
entrance ol Lake Nicaragua, 6Ai miles distant by tbe sailing line. 

The whole distance is thus converted into slack-water navigation, and while re- 
quiring excavation at various points to secure Ihe minimum of depth, tbe channel 
for a large part of tbe distance bos such surplus nf depth and breadth of water way 
as to insure the advantiigesof lake rather than of ordinary canal or river navigation. 

Plate V, (rom a [ihotograph in the report of the United States Government snrTej_ 
of 1885, presents a very clear idea uf a puriiou of the upper waters of tbe San Jni 
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River— aTrnvetLe Ocboa itacD. The view represents the locality noar thfc CaBtiHn 
rapids, midway betweuii the daoi and tbu great lake. Tbe channel Biirface at thia 
point will be raised about 20 feet, and it will be seeu from the view tbattlie banks o( 
the Btream are ample to keep the ultimatBenlargeaeDtof the Toloine of water within 
favorable bonndH. 

Theanionntof dredging required to aecnre a navigable obannel from the jonctlou 
of tihe "divide" channel with the Snn Jnan slack-water oourso, to kaep deep water 
in Lake Nicaraj;Qa> has been ascertained to be 7,270,590 yards, distributed aver a dis- 
tance of 44 mifes, inolnding 14 miles of cliannel, deepening between llie river head 
and deep water in the lake it«e1f. 

These results ourry with them the proof of a grand coucaptiou and no worda of 
mine are reqnisite to add to their force npou appreciative minds. 

Faasing beyond the magniGcent eEpauae of lake tiiirfaoe, where navigation is nn- 
obstrnctod (in one i ortion of the comae the distant shore scarcely appearing alinve 
the horizon), Ihe conHtrnctirm operations necessary to ostend the canal through the 
western land barrier, 15 mites in width, nest claim attention. 

This portion of the work displays among its feainren engineering dovicPS of more 
than usual interest, shown npon Plates TI and VIL The first point for remark is 
the chnngine: of the bed of the Rio Lnjaa near the lake, to prevent its crossing the 
line of the canal. This oppration is favored by locnl topographical conditions, and 
frees the canal along that hectlon from interferencu by Qouds. Theuoe by easy 
cnrvei the canal croHscs the divide between the Atlantic and Pacilio slopes, through 
a oat, of which the banks rise to but 41 feet above the water level. What & nionn- 
ment to the exhaustive preliminary exploratioiiH mid snrveys made ander the 
direction of your indefatiifable Cliief Engineer e:<.istH in this fact alone! Those 
who know, or who will trace the course of tue stage-ronte between Lake Nioarapna 
and the Pacific coast, opened by Comeliua Vanderbilt in 1850,* will best appreciate 
the natural advantages of the route selected for tlie canal. 

The next feature is the Tola River or La Flor Dam. the dimensions of which are 
indicated on Plate III, Diagram 2. 

Located in a gorge of the inountains, and bnt 4 mites dist^ant from Brito Harbor, 
it creates a lake of sncii proportions as to add 5} miles of navigable water way to the 
route, with no watershed leading westward requiring border embankments to guard 
the same. Here ends the summit level of the oanal, extending &om within 4 miles of 
the Pacific, to within 13 miles of the Atlantic, and inoluitiug a ayateui of natural 
reservoirs which appear as if originally planned to provide a water supply, unfail- 
ing and easily controlled, and which could hardly be surpassed for the purpoae to 
which it is now to be applied. I'lia situation of the locks have been hereinbefore 
remarked npon, except as to their lifts, which comprise two of 42| feet each. Nob. 4 
ftnd5, while that of No G is bnt 25 feet, as indicated npon Plate Vll. Referring to the 
profile showinji; the relative position of the rock strata along the ronte, further men- 
tion of the odmirabto foat.iireH connected with their location is not requisite, in view 
i>f the proofs affor.led in Plates VI and VII. 

I'be harbor of Brito, it will be noticed, lies in a compnratively sbeltored position, 
and yet, like that at Greytown, can be entered l>y vessels under sail, with tliB wind 
npon any quarte'r. 

Thus far aa to the salient engineering fcatnres of this nndertaking. 

FouRT£L — Climalio oonditioni. 

That climatio Influences upon the general health of workmen, espeoially when 
migrating to a grpat distance la the execntiun of pnbllc works of such magnitude aa 
that now under uonsideral ion, affect largely the monetary cost of the same, none can 
doabt. Those enlisting to labor in such undertakings invariably and wisely, take 
into account the possibility of detrimental effects of the climate upon their health, 
when stipulating as to remuneration. 

After careful and extensive inquiries in that regard, I am satisSed, as I think other 
candid minds mast be upon similar investigation, that the health conditions ore, in 
this case, essentially favorable to the work, and that the section of Central America 
traversed by the canal is entitled to be classed as a healthy region. 

The lowlands of the San Jnan are the most exposed to miasmatic influences; 
bnt the work there being wholly done by machinery, and the ojieratiirs being nmtuly 
under cover and subject to control as to matters of food and sleep, modem sanitary 
appliances, as previously remarked, will neutralize suoli deleterious influences to a 
great extent. , 

can be traced upon the model lately on 

r — J- III traversing this "divide ' travelers 

^rtiOO feet in height. 
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On the higlilnnda of the eusturn alopB, where tlie itreutpst tiuinlipr of men will ba 
wqiiirpd, Ihe ilrain.igo i,t good, witli cleiir B|ii'mg water in abuuduuco. Tlio wull' 
kuown trade winds of that Kono cironlatiug from ocaaa to ocean wilh a, ri"jtii1arity 
fuitnd nowhere else on this bemUphere, clear the atmosphere and moderate enil equal- 
'iM the lemperature to a dBfjiee airotditig iuculculable ueuedts iind phjaiciil comfarls 
along the San Juan Valley," while in the vicinity of Lake Niesracua and on the 
Fiicillo alope the same piuverhially healthfal climatic condilions are fonnd as prevail 
Lipou the coast of California. 

Aprnotioal proof of the reliability of these conclnBionfi is supplied by the reconlof 
the company's surveying corps of lfiS7-'89, consigting of siity men (rausporteil from 
New Y<'rk and n^orelbuu one hnndred nativea enlisted on the spot, all of whom en- 
eampeil aIon<> the line far many months ; and yet, as Ensign Ma:(well infornis mr, 
not one of the party was prostrated for more than a (lay or two by aiukness, and lUo 
original party retnrnedto New Yurit in bettor general health than when they left that 

This incident, so recently and so reliably attested, hasa special and luoet &vorable 
aignifioanoe. 

■ Fifth.— Commitsor;/, lanilary, aRi poUet nrganUaHon and supercUlon. 

W The affairs of administratinn indicated by this caption all pei'tnin to the cost of 
OfUTying on the work, and while more especially withio the busiut'sa department of 
the enterprise, aorionsly affect also its eQ<;ineer[iig rcsaiiiues, consequently thoy are 
deemed proper to be herein mentioned in au advisory way. 

The quality and quantity of food to be famished to the worbinit force ehonld mrt 
be left to the caprice of apecnlators, oor to ba dispeuned by those seeking a profit in 
so doing, for npou tlio maiulenauce of a proper standard and supply of diet largely 
depends the reliability and Tinor of the laborer. Neither should sufferers from 
accideut ot sickness be committed to the en e f casual sympathy or chance acqnaint- 
ance. The company should rcta u control of tl e food snpply, and medical and surgi- 
cal care aud attendance should be regulated by specinl arrangements which will 
secure reliable and oompeteut management of details in these important depart- 
ments. 

My owu experience as business manager of the company which bnilt the Lake 
Superior Ship Canal eoahlea me to state that n hat nndertaking the observanneof 
sncb a policy as here iudicatcd yrMt a d | uk ble element of the snccess then and 
there attained. Defore the Ttsitatioo of epidemic cholera in 1854 oEBcial control of 
the food supply and ihe medical oversight of about four-fifths of the working force 
of nearly three thousand men was committed to my charge, and a hospital with a corps 
of skilled attendants was also instituted under my supervision. When these precan- 
tions were tested by that terrible sconrge the result disclossd a loss of less than G 
per cent of the oboleca oases nnder my control, aa against a loss of fully U5 per cent 
of those who did not come within the lines of my sauitary regntaiions — In an aggre- 
gate of several hundred deaths at that time and place. 

It is assumed that your company, directed by a ivise foresight, will organize and 
retain control of an efficient police and sanitary corps, patrolling the entire line of 
work for the enforcement, not only of personal and property rights, but of strict and 
comprehensive sanitary and sumptuary regulatiuns. 

Sixth, — Souroet of labor supplj/. 

When eonsideririE this Important element of cost, I learned from reliable sources 
that hardy and eraoiciit laborers at lower rates of wages than are current in this 
vicinity may bo obtained in large numbers from the we.st on.ist and from the moun- 
tain districts of Mosico. Also, that negro labor, duly acclimated, way be drawn 
largely from the MissisBippi Valley and from the West India lalacds. Snatheni 
European countries, it is well known, can conttibiite sturdy white workers of a 
higher grade, while skilled labor cau he furnished iu abundance from thiH vicinity; 
and from all these sonrcen workmen can be conveyed by water direct to the line of 
the work. These conditions are, therefore, to he classed as remarkably favorable in 
all respects. 

This subject completes the list of features worthy of special consideration, which 
together constitute the conditions of whiob a knowledge must precede the forinula- 
tioQ of reliable estimates of the cost of the proposed undertaking. 

* Tbia portion of Central America ia elevated but 110 feet above tide level, being 
the least obstructed by niountaina of any part of the Pacific coast from Alaska to 
Patagiinift. The refreshing trade winds, with a freedom of circulation caused largely, 
DO doubt, by the romarkabl*; depresnion in the longitudinal mountain ranjies (elr- 
, where presenting barrieifl ranging from 1 to 2oruiore jiiiles In height), her 
*■- "itiffbr " ''-' ' ■- ---' '--* * ■■ 



" stiff breeze" dnring several hours of each day throngboat the year. 
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CONCLUUINO OBSKRVATIONS. 



The reviBed estimitteB of the adviaor; boaril were coacurred iti by lue an eioXiiBiiling 
an ample estimate of the oust of coDatruoCing tbe Nicuragua Sbip Cuual uu<ler favor- 
ftble couditiouD of llDaDcial administration and executive ability. 

In tliat eatiraate there is, in my judgment, a margin for continiteneiea sufficient to 
Include tbe enlargement of Ibo loclcs trom the capiiciiy proposed by your ehief eogl- 
Beor to tbe advisory board, vi/, S^'iO by HO feet cliambers, to tbe size I would 
earnestly recommend fur Hdoption, viz, l.UOO by 100 feet. These dimenBiona will be 
of the same width and but 300 feet longer tlion those miopted fur the r.ew lock of 
the Lake Superior Canal, whore uxpurieuce ban dooioustrated the economy in time, 
or locking Ihronglj several vessels tagotber. The reasons for this increase I will, if 
desireil, sabmit in a separate report at a later date, prior to tbe time when the 
prof^ressof tbe work 'will necessitate ynnr dccisron. 

To my tnind it seems clear that nbea investors examine the sohedale of cost as 
repnrJed bj the advisory board, the more sonitiuy thoy bestow upon it the earlier 
will they reach the conclusion that under no ordinary contlDgencies will it be 
exceeded by the actual ontlay; and that when open lor traffio the canal Guances 
will 1)0 as easy of management as its water way. When tbna opened, the crisis of 
both will havebeenpaBsed,and both alike will command the admiration of tbe world. 
Let him who deeires to leave his aceiimulaling weulth where bis posterity will God 
it intact in form, and of coustantly increasing value, frnm the growth of commeTce 
between the nations, daly appreciate this golden opportnuity. 

The world at large may adopt many novelties in methods of transportation, bnt to 
supercede the economies secured by such an inteioceanio water way is Bot among 
tbe possibilities of hnman progress. The expeuses of the Lake Superior Sbip Canal 
in lock lifting neariy 8,t)OU,0off tons of tribnte-paying freiRht dnring this year are 
officially estimated at $36,000, or at the rate of about foul- tenths of a mill per ton, 
What other form of transit can present such results I 



1 
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It will be presumed tba'^ in a, ifencral review of tbe principal features of your en - 
terprise the important subject of the estont of its probable IrafBo will not pass un- 
noticed ; but while appreciating that iiscol promise is the one prerequisite of every 



COMPAKISOXB. 

The old adage that as between pentons "comparisons are odious" applies, in my 
judgment, with speoial foice to indiscriminate suppositions of parallels between ex- 
istent or proposed ship canals. Many have assumed a similarity of conditions asaObrd- 
inga basis of comparison between the Nicaragua, the Suez, or the Panama routes ; and, 
moreover, finding errors in oalculations proven in tbe estimates of cost in the last 
named enterprise, they proceed to infer like results in the first, especially In the line 
of dednotions respecting the unreliability of engineering estimates relating to the 
time and cost of constrnetiou in one of those umlortaklnga as applicable alike to nil 
of them, wben in fact there is and can be no pracCionI gronnil of cuuiparison. To 
emphasize this conclusion it may bo well to dovota a short space to u review of tlio 
main fetttares of tbe other projects thus compared with the Nicaragua enterprise 

TSn SOBS CAKAb. 

Let the Suez Canal be first considered. It is a water way,exGavatcd mostly through 
a sandy desert for a distance of 8ti miles,* conueoting two tide-level sens. It was 
pnijeoted aa long ago as in the time of the Pbarooba. The historian Herodotus, who 
lived in the fifth century U. C, asserts that Pharaoh Necbu expended 130,000 lives 
working upon it. Tlio sumo writer rofers to it as being used in his time and as 
wide enough to admit of the paasnge of two vessels abreast, while the passage is de- 
eoiibod as oocapying four days. 

It was subsequently allowed to till up with the shifting sands of the desert and it 
remained thus until its restoration was undertaken by M. de Lessepa, in conjunction 
with the Khedive of Egypt, in 1858. It wus formally reopened November 17, I 
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ioeBriug point of view, of tlia eimp!e«t 
lu uierei.v an iijifii cuu uiiou null botweeu tide ]evele. It lias, honevci, 
tuatnres, to moot a (lunger and expense Ibat tchs and ittiU reraaioe 
unique; nanielvi the conataDi tendeucy of natural cauaea to uliuke it irith HhifC- 
iD|; desert sand. This menace requiree the counter force of dredging; and led, at Ibe 
outset, to opinions by distinguiabcd engiaeers that tbo income ivoold nt't warrant 
the expense. It has, however, been a trmuiphant viudication of M. deLeaaeps' faith 
in the ultimate snccras of the uiidcrtaking; id 1688, with a total inoom« of 45,ti42,021 
franoB bnt 7,743,064 francs were required for tbo operatiufj eipenses. The incresM 
of revenue for 1888 over 18^ waa 1^ per cent. The average time of passage was 3(q 
boars. The latest annual rtport shows that 3,998,914 cnbie meters of sand were re- 
moved from the canal clnriug tbut year. This represented, in part, the acenmulated 
drift from tlie desert eimouus, and also the exuavatioii consequent npon cradnallf 
widening aod deepeuiog the obanncl. It is reported that this vrork iriU be so CM^ 

completed by another year that two vessels will have clearance for connter "" 

at any point. 

It is now abont tnenly-oni years since the narrow channel was first opened 
traffic. The proportion between sand drift and new prism area removed last year 
was not stated in the report, but there is no doubt that were this continnouH warfare 
aeainst tbo eliiuatio force wbicb dominntes in that desert region to be altogether 
abated, the canal wonid, in the process of time, be quite obliterated for many miles 
of its length. 

These being conditioos peculiar to the Suez Canal, how evidently absurd ieanyat- 
■ tunpt to draw eoginoering comparisons between it and the Lake Nioiu-agna route, 

* THK PANAMA CANAL. 

of the Panama project, however nseless from au ou)!i- 

^jj „jt[j jf_ jg Lesseps, the sue '"' — ' " ' 

f consideration, as nfibnling a _ 

of the history of an attempt to make assumption wear as well as fact. 

To atadiouB engineering minds the Panama problem originally presented collateral 
diEHcuItiee equal to those incidental to the canal itself. The ronte of the canal from 
Colon westward followstheaBoending valley of the Chagres Itiver. That water oourw 
must be o>mtrol]ed, bat how t Given a river draining an area of about 1,400 aqusn 
miles; discharging in the dry season at its first point of coutoct with the line of the 
canal 15 cubic meters of water per second, but in the wet season 4,070 meters in tht 
same lime, precipitated uiaiuly from numberless steep ravines and high mountain 
sides, from whence the rainfall quickly concentrates in tl)e main outlet and often in 
a few short hours, causes a rise in the Clingres River of from 30 to GO feet in height 
ofsolidwater pressure, increasing its volume to oner IhTeekiindrtd timet its mtntmnn 
dUcharse!' This, M. do Lesseps contended, might be controlled oreqalized by a res- 
ervoir. To accomplish this end a stapendous dam a mile or more in longrb, 1^0 feet 
high, and 250 feet thick at baw, was calcalated by Freuoli engineers to he necessary, 
and was to bo located south of iho canal and at a oonHiderable diatanue therefrom in 
a Hubsidiary mountain gorge. 

But oven with the dam complete the overflow must still be provided fur. To dis- 
pose of this there was proposed a tunnel, to be bared formileslhroughthe mountains, 
with dimensions anffioiont to convey the surplns flood into another valley for exit to 
the sea. 

That M. de Leaaops should seek every possible way to avoid the cost and delay ol 
these gigantie preliminariesis not surprising ; but for the ostrioh-Iiko policy of iiidins 
the bead of the dilemma by means of a vigorous show of digging upon the caniu 
proper, while the body of the difficulty remaine^d uncovered, there could be but one 
ending, namely, the probably irremodial disaster already developed. The giant 
floods of the uncontrolled Chagres River now hold undisputed sway over the ronteof 
the canal whenever appearing in their torrential strength. 

Other diffloiilties, more or leas serious in their nature, must be overcome to achieve 
fiualsiictesa in the line of that effort, but ouo of which will now be remarked npon. 

It was tho popular itujirwwion obtaining at the time of its oommoncument that the 
Panama was, like tbo Sue/, route, to be a tide-level canal. 

But tidal differeuoes existed which precluded such similarity. The tides of the 
Mediterranean Sea have but 12 inches of variatin n between high and low tide. Ltke- 
wiw those of the Red Sea change but DO inches from mean level; hence a oonnccting 
channel betnfien them through an " open cnt" was practicable. Bnt on the Panama 
route, while the maximum variations of the Atlantic tides at Colon are but 1^ feet, 

c feet 
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IboHS of the Pacifio n.t PanuniLi hIiow changoa of 21-]^ feet \n level. Thia feature, i 
will he readily seeD, necessitated Ibe osistence of at least oqo lock on tlie Pacitii 
uoust. and if bnt one, tlien with doable gates to meet the alUsniate nnter presHure ii 
o]ii>oaite dirtctiona. 

And jot it was jreTierally underHtood tbuttho (iriKinal plims called for no foetsiutbi 
Panoma ronte. Afterwarda, this feature was rocousiderad, and a serica of locka weri 
officially announced— bill without proviaiun for supplj'iiif; the highest level, except 
by pumping. 

Such circa Bistanoea poiut to tbo oonclasiou that there had been no carefnlly atudied 
null matursd plan of crastTuotiou, with a fixed eatiuiato of cost, but oulya vagoe aud 
uncertain groping after a result — to be arrived at by whatever means cirjumstancea 
might determine, and at whatever expenditure of time, money, and life, chance alluiild 
decree. The case is therefore in no wiae aualagous with the Nicaragua rout«, oxcopt- 
inK OS to the nse in oommon of the word " cnual." 

My conclniion ia, that tlio only canal which can at preaent be referred to as simitar 
to ytiiir cnterpriae, ia the one of which n siiCBcieDtly extended notice has been aliead; 

THB LAKK BUPKKIOU SHIP LOCK CANAL, 

It rauka with yuura in its lockage capacity ; like yonrs, it has an enexhauatible 
reaorvoir on its upper level; and again, like youra, it has required the deepening of 
natural water couraea Ui famish a continuuasaud capacioiia abip channel. Also, this ' 
canal was built within the original estimates of time and Diist. It has been in nnin- 
terrii|ited use forovera tbirdof acontury, and niaintaina an ever-iucreaalug volnme 
of l.raflio — which in liiit an example ^of what the Nicaragua Ship Canal will demon- 
strate in its coHt and dnrability, and will develop as to dividend-earning qualities, 
whenever a suitable opporlnuity is afforded tu (est its performauco. 

IN CONCLUSION. 

When taking leave of thia aiibjact, tbc pi'ufossional mind is led in two directions : 

Firtt. — Eetroipectmel^.^Upon looking biwk to the ooniiaoncement of tho present 
century, the retrospect discloses Iho energies of the wnrld eugrottaed, in the main, by 
the profeasiou of arms and lu warfare on laud and sea. Railroads and ateainahipa were 
nnknown, and the science of engineering v/as In its infancy — eveu the title of civil 
eugiaeer being almost unnaed. Ou the lirst of January, 1^1, the last deoade of the 
century will have commenced. What a change will then be traaeable between tho 
opening of the first, aud of the last tnntb of tbe cycle ! Now, the ent^inoeriug pro- 
fuasiun, incluiljng therein its civil, tnechaiiiciil, aud architectural divisions, is in the 
Tftn — the leadtr of tliu world's ouerntes. 

SKond.—Proaptniivvly.—HotviUiatanAiag the vast strides with which modern im- 
pruveiDeiitn havu lately advanueil, it ia safe to assume that the last decade of the 
century will witness its most notable aohieTement in the completion of the inter- 
oceanic canal ofNiceragna. lu the progress of its construction the power of ajtplied 
science will have its fullest scope. 

Mammoth dredging machineH, uiikuowu to our fathers, will plough their way with 
irfusistiblo force and marvelous rapidity from tbe shores of the Caribbean Sea to the 
foothills of the fian Jnauilli) range. There, steam and air drills and the dynamite 
genii will attack the rock.v leilires, and where naught but the nntroddeu wildemeaa 
can now be seen, leave behind them the grandest highway of tho nations. When tho 
locks and dams have taken form, Lake Nicaragua will become a central rendezvous 
for the fleets engaged in the comaiorce of tbe uhw world. Electric lights will render 
tbe dark cafioua of the "divides" and tliu eatireronto of tho canal, as passable by 
night as by day ; and by its far-roachiog wires, tbe telegraph will convey diajiatobes 
l^om every section of tbo noble water way to the commercial centers of both hemi- 

AU these forces, in coinbinat.ious not known or auggeated inA. D. 1600, will, no 
doubt, before A. D. 1900, have socnri-d the completion ol thia grand conception. That 
it will be a fitting cnlmiiiiition of the eniiioeering achiovemunts of the Nioutceuth 
century, who can doubtT 

1 have, in conclusion, only to remark that 1 aliall deeui myself honored liy having 
aide<l forward, in anywise, the congniamatiou of thia projeol;, insuring a uuh vast util- 
ities; and also that I I'eel impelled from tbe stniiy of tho data reftirred to herein, to 
congratulate ila managers npon hHviug already glided It to so favor^ilile an opening 
ot ita record. 

Very respectfully, 

Nbw Youb, December, 1889. 
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Appbndix C. 



7b the Slo«k\oldm-s of the Nioaraffua Canal CoiitlTiuition Conpan^ : 

I take pleasure in pregenting to yoa the report of the diviBion engineer ofo'Jt com- 
pany, covering the work performed prior to October B, 1B90, and also the report of 
onr chief sargeon upon the hospital service and Ibe general health of the employ^ 
of the company in Niciiragna. 

The report of the division engineer is a very complete statement of Ibe work done 
by our company, and will. 1 believe, satiafy all interested that the nork daring the 
past year has been pnebed with great vigor and sncoeoa. Thebealtb oftbe force dor- 
ing tbia time has been lemnrkably good, and there is no looger any fear I bat the work 
can not be saccessfnlly pmsacoted becanse of climatic cunses. I also have to leport 
that our concewtion from Nicaragua was confirmed by the Nicaragnau Oovernment 
early in Novecober: a commission appointed by the Freaident of Nicaragua having 
made a thorough exaraiualioD of oar work repoitcd to the Government that we hod 
complied with all the provisioBBof tbeconcosxion, and bad expended mnch more than 
the $2,000,000 required to ho oxpendod duiiug tbe first year. By tbe couhnuation of 
the coucexsioD tbe rights oftbe canal cump.iny bavo been rendered permanent. 

I am also able to report that the depth of water on the bar at Glroytown la now 
13 feet; ha viog received a cable a few days ago Iroui Chief EDgiueerMenocal to that 
effect. It is expected that the water ou tbe bar will he deepened to SO feet within 
the next four weeks, which will give us a sufficient depth of water for all vessels to 
enter the harbor and unload .it the compauy's nharves. 1 thereforo feel justified in 
congra tola ting the stockholders of the Nicaragua Ciinal Construction Company ou 
the present favorable condition of Ibe work. 
Yonrs, traly, 

Warnkb Miukb, 

PreaidoHl. 

New York, Deoembtr 17, 1690. 
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REPORT OF TEE DIVISION ENGINEER, 



&AN Jl'an del Norte, Nicakaoua, 

October ISi, 1800. 

Sot : I would tuDBt rtspcctfnll; BuLiuit tbe followint; report of tbe woi'k done by 
fliB i^nmpnn]' is Nicaragua prior tu ihia date. 

Tbe snrvoya for tbu final lucnltoLi of tbe entire canal line bavo been completed and 
the detail surroj'H of tbe Bites of all embankmeata, tlaius, &Qd louks are very nearly 
finisbed. 

Tbls Niirvay haa covered not ouly the oue line selected, bat any and all routes nliicli 
gave auy probability of being pribotiouble, and in mauy cases covent a Tridth ofacv- 
eral miles of count ty. 

In addition tu actual sarveys tbe wbole country bas been tborougbly explored, so 
tbat every nvnge of hills and every email atream baa beet, examined to ascertain what, 
if auy, bearin); it might litivo lipoid the general problem of eonatrnctiou. 

Tbeaoutb bauk of tlieKiu 8an Juan baa been curefolly examioedfromOchoatotbe 
Kio Colorado, and extondint; back from the river several miles, to oscertniu if there 
waa auy more favorable locution for a dam than the Ocboa. Mo«t of this region is a 
lagoon country, with low discoonected bills. No favorable site for a dam was found. 

Tbe eiirvoys for a lailroad line from America to Ochoa, keeping' above tbe flowage 
line in tbe basin, have been completed. It naa a difQcult piece of location, as tbe 
bills burdoring the basin are very aleep and badly cut up wltb lateral drainage. 

Tbe oheaiieat and best line for tbe railroad would have been found on tbe orest of 
tbe ridge bordering Ihe valleys of tba Deneado undLimpiii, on thesontb aide; bntas 
this ridge is from 400 to 1,000 feet iu height and from I to 3 miles away from tbe 
uanal, it would be ot no nse tor coustruction purposes. So we were forced to lo- 
cate ou tbe hillaide, necessitating a great deal of very uitrefnl work to make a loca- 
tion that was at all practicable. 

Another line baa been located from America to the divide for a (enii>oroTy rood for 
constrnoting purposea, keeping in the valley of tbe Deseado. AatbeDeseado is a very ' 
crooked stream, with bigb hills coining down to tbe water on both aides at &equent 
intervals, it reqnired a large amotint of ]irelimiuary work to decide on the beat loco- 
Careful detail anrveya Lave been made for the location of a dam and reservoir on tbe 
La Paz Creek, about 13 miles from I bis place ; also for the pipe line to bring tbe 
water from that point to America. Several other streams were examined and careful 
surveys made to ascertain where tbe liest and most economical supply uonld be 
tained. All tbings being considereil, tbe La Faz was binod to be tbe most desirable. 

At tbe points selected tbe stream has an elevation ol 100 feet above tide and ponra 
over a ledero of trap-rock between two high hills, forming an excellent siteforadam, 
which will raise the water to an elevation of 115 feet. 

The Blream in the dry season will fnmish a supply of pore, cold water, amply Buffl- 
cient for all the demands likely to be made upon it. 

A careful survey of the site of the proposed harbor at San Joan Lagoon has been 
kept np doTing tbe past year. Tbis lias been necessary to keep a record of the rapid 
changes which have taken place, owing to the construction ol the breakwater. 

In order to make tbe proper stodiea of the work, it has been neoesaary to make ni 
maps of the coast line for some distance on each sido of the breakwater each week 
and also to show the depth of water ascertained by caroful sounding, extending from 
the lagoon acroas both tbe inner and outer bar to deep water. One party baa been 
constantly employed on tbe work. 

A careful aurvey is now in progreaa, and nearly completed, of tbe country botw 

tbe month of the Lajaa and Brito for tbe location of a railroad, to accurately locttt« 

all the property lines, tfl decide whore divereiona of streams are neceasary and prao- 

tioabla, and to locate sites for di&po.-jinj; of waste material. 

B. Hep. aai 7 
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All tLe Biirvuya liave lireii carried nut Iti hdoIi a 
r pBoh utLer, and uu emini liavo htva nlJnwed to t 

Tbn tnajiB Iinvu lioeu moile with tliu iitiuotit oarf 
M been carefully obecked l>y Pt leant twn meu. Ibii.vou< 
no itnportaut error can exist in the Niirvtyit ui' maps. I have □< 
BoextauuBtivennd aoeiirateeurveya and luupa having heeu matlefnrany public norka. 

These surveye have nepeesarily lioeu tJuwand HxpeuBive, htinB prosecuted in u 
tropical I'orest where nothing could be seen at a, iliHtanueof 50 feel, and where every 
Blep ha<l to be preceded by & blow fruiu a iiiatchet to clear atvay the taugled maM of 
vines which everywhere preseutoil iteelf, where all HupplIrH had to bo traneporled iu 
canuesupHlreauiH filled with logs and then packed on tnao'e backs for miles over bills 
Bo Bleep that a utau can only climb up and down by holding on the small trees and 
brush, much of the time with the rain pouring in torrouta. or through swamps where 
for loug diBtancee men have bad to flounder through thick nind from their waists to 
their armpits in depth. To one who has never conducted such a survey no descrip- 
tion can give an accurate idea of the slowness, difficulty, and disagrecableneas of toH 
work ; bnt you, who have personally conducted so many Burveys in this country, do 
not need any fnrtber comments. 

Ac first it WHS attempted lo bouM the eugineering party in tents, hut oxperienco 
won showed that Ihey would not answer in this climate and they were abandoned, 
tbe parties living in fibacks, thtitched by palm tenves. Many thoasands of dollars 
bave been spent in building temporary camps for Ibe accunimodaHon of employes. 

Til ascertain beyoud question what the character and cost of tbe work was to be, 
boriugs bave been made at the site of all important works, sucb as dams, erahank- 
meuts, audlocksas welt as at the heavy cuts. Where tbeto were no rockslbis baa been 
done with earth au^rs. Wherever rock was found the diiimond drill was used. 
Specimens of all tho different strata have been prosecved for future refe re uu«. These 
boles have been iMrod to the bnttmn of th» canul, or to the bottom of the fonndatibns 
of all locks, etc. Many of these boles bave been from SOO to 30J feet in depth. By 
nsia^ the dianiond drill, which takes out a solid core, wa have been able to preserve 
fipeoimeus, so that oontractora and others interested may at any time see exactly 
what the work will be. Owiug to the difficulties iu transporting heavy uaobinery, 
steam drills were impractiuable, so all this work has been done by band. 

In May, 18^, a large force of enginifers and foremen, with supplies and machinery, 
lefl New York and landed here early iu June, to begin the actual work of constr nation, 
but owing to oircuuistauceH over which the cuuipany had no control, the work of 
construction did u*t assume important proportions for several months. In the mean 
time much necessary work was done. 

As the company had no quarters to accommodate alar^e force of men, a temporary 
camp and storehouse wero coustrncted at Camp Fraucis, at an expense of severu 
thousand doltais. This was used until the new storehouse aud quarters at La Paz 
were completed. 

Several other camps, Camp Folly, Camp B, No. I, etc., were hnilt at a large ex- 
pense, as, also, was a temporary wharf, which had to be constructed before Inmber 
could be obtained, and which, while they answered their temporary purpose, were 
soon abandoned and entirely disappeared. 

A steam snag boat was put to work clearing the streams —up which supplies must 
be taken— of logs and overhanging trees. These streams were filled wiCb logs, tbe 
accumulatioos of ages, mauy of which were buried in sand aud as heavy as lead. 
They coald only be removed by theasslatanceof diversanda liberal use of dynamite. 

The San Juauillo and Deseado were cleared so as as to give steam navigation to 
Camp Satisfaction, a distance of over 30 miles by river, and to Camp Virginia for 
canoes in ordinary water. From Camp Virginia to the divide, a distance of 6 miles, 
about, a good trail for packing was cut and foot bridges built across all the strAams, 
BO that supplies could be transported witb certaiuty, though slowly, to the divide. 

As it was proposed to obtain n temporary supply of rock for the pier from Eilioo 
Lake, the outlet of the lake, which was a very crooked stream, Qlled with grass aud 
suags, was cleared out, straightened, aud widened so as to allow tags and lighters to 
pass from the 8an Juauillo to the lake ; in many places points which were too sharp 
to allow a boat to pass around were blown off with dynamite and cleared away. 

The San Franolson was cleared above tbe junction of the Chanchos, and the Chan- 
ohoB cleared to Camp Salinas. These streams were all in a very bad conditJon and 
required mnch labor. 

The necessity for a telegraph line to the interior soon became apparent. This was 
one of the first works undertaken, and was pushed through to Castillo, a distance of 
60 miles, as soon as possible. This was a difficult line to constrnot, as the first 
10 miles was through the deep swamp hack of San Juan, where the clunrtug was 
difficult and the poles hard to obtain, where the wire and all other supplies had to 
be carried on the backs of men, who were wa<liug iu water from 1 to 4 feet Li 
depth. Much of the way the water was so deep that poles could not be set in the 
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groDod, and Lnd^ to be fasteued to ijt<uinps witb wire aa tlie only meaua of 
theni. FruBi the Divide to the Castillo Ibe line in over a very rougli ouiin 
au es^oaive line to aoTiatnict, and is a dilGcult line to mniatain. 

During the summer nf 1889 Home preparatory work won done at Bilico Lake and 
quite a sum of money oxpontled in liutliling n crib oud flltoeC-pilo wbarf. No active 
work on the cxoavntion of rock was doue uutil July, 1^0, when a force of men was 
pot to work and all tbe rooka which have been used st the breakwater quarried. 
The qnany was only a uiatia of Inrge bowldern imbedded ia olay. This aupply has 
b«en exhausted aud the quarry abaodoued. Tbe ruck was brought from the quarry 
to the pier in lighters, aud bh It all had to be haudled twice after being quarried, it 
wae very axpeusive, 

DnrlDg tbe summer of 166!) permanent bnildiugH were l>egQD and buildiug cou- 
Btruction haa been in progreee ever aince. 

The following list gives the size and purpose fur which the more important build- 
ings were erected: 



BnUdiagu 


DLmon- 
liona. 




Dimen- 




Fal. 




AM. 


























tMHpo snd olHoors' quaneri nt railroad. 
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Liibnroi^' quanecB kitchcD Bb rai1rg»i - 
T™1 hoo"ana bUok^mi'lhshop".':::: 
























tinboiKni' quarters at Ciinip Clieoej... 
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There is uuw in jirocoss of erection a niachiue shop. 103 by M feet, and a black- 
etnitb shop and fonndry, 2d by 5'i. Much nf the mauhinery fur a first-class machine 
shop is now here ; also materials for a biiildiug for uQiceB aud quarters, 4G by 57, 
two stories, fonndations of which are completed. These are all good, substautiiil 
buildings, roofed with iron aud painted. 

The storehouse of La V'e hae a substautiul wharf, 3D by 50 feet, with shears and 
tackle for unloading heavy freight. 

Work in the canal clearing was begnn in Jannary, 18i>0, and about 11 miles 
chopped t!ie full width of 486 feet ; a large part of this wae burued dnring the dry 
weaiber of April. The chopping through the swamp was done in Jannary, when, 
there was a rainfall of 64 iuohes, and the water was very deep in the swamp. This 
could have been done at a less oost at a later date, but It was felt that it must be 
done then to allow the first dry seaaon to be taken advantage of for burning. This 
was the most diffiohlt. portion of the line to clear. 

As all the water in the vicinity of San Juan del Norte is contaminated by decay- 
ing vegetable matter, it was decided to seek a pure aupply in the highest hills back 
of the swamp. 

After a careful examination of several aources, the CaDoLaPaz waa Gually aeleoted. 
At a, point abont 10 milea from hero this stream flows over a 1)ed of solid triip-rook 
at an elevation of 100 feet above tide. At this point the valley ia uarrow, being 
shut in by high billa, oSbnling an excellent site for a dam. The dam will tie 15 Stat 
'n height, and will raise the wat«r in the reservoir 115 feet above tide. With this 
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lupply snScieut fur several weeks for all the 



elevation tbe reservoir will contain 
demands likely to be made upon it. 

The water will be brought to this point in n steel pipe 8 inches 
of the materials are here, including gates, sluices, screens, valves, 
and 15 milea of pijie. The site of thereservoir ia cleared, and the laying of the 
pipe is oni; waiting for the railroad to reach that point, as the pipe for most of tha 
way will follow the railroad. 

Tu 1B69 a tramway was conatruotad from La Fbe bo the hoapital, 
mile and a quarter. 
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In Juuo, IKH), a railroad wua I>e)>iiii acroaa wlint bito liopn coiiHiclefctl the impauo- 
Uo Bwanip, bet-weuu ihe Bhh Jtibii Lagoou itniibe B*naril Lagoon. Kmm iiftor be- 
■liiaiLKi uenTy ixius set in, itnii Iho awiLtQ)! waa (loaded to a doplb of from li tu 4 
leet. Tbe tra(<k had to bt< laid in advuuce, and the dirt for fillisf; broaght oat bj 
train. TbiH waa done by liuildiniE up a oordaroy of lofUB. and laying the temporary 
stringern running l^nRlhwiae of tbe track, on wbiuh tbe tioa ^tire placed and the 
track laid. Most of tLia work fur a diatnnco of 2 miles was done in water 3 feet 
deiTp, and niucb of tbe worC for 4 milus more io water 'J feet or more indeptb, mak- 
ing a total of ti miles of awomp work. Alter tbe rails were laid Ibo trains of dirt 
were ptuliod ont and UQlonitod a1oa);botb xidOH wilb aballaal nnloader, and ustlie 
bank was raiaod above tbo water Ibn tnwk wus ruisud iiud put into shape on a aolid 
roadlied of saud. In order ti> make tb» iiiad safe iit all times, tbe grade haa been 

C, above tbe higbtst known waWr, Aa tbis could not be done atjjnce there has 
n a large force of men at work raising, lininji;, and stamping tbe traok since oou- 
Btrnotion began. Tbo materials for tbe road liuve been exoavated from this entrmiae 
of the canal by a steam hUovoI, capable of handling l,:)0U3'ar(la of dirt in a day, and 
hanled to the point needed by trains of flat-care, carrying abont 240 yards to a train. 
There Is now al>oiit 4^ miles of main trauk laid, extending to tbe crossing of Bonard 
Creek, at B. J. Tbis bridge is finished and ready for the track to be laid. The 
bridge is 180 feet in length. Considerable diOicnlty was experienceil in getting a 
fonndation, and aonie of tbe piles were driven to a depth of 9U foet below wattiT. 

Beyond 1). J. the clearing is done add tbo grading well advanoed to a point 10 
miles from Greytown. The niateriala for all of this and 7 miles more are all onhantt, 
except a portion of the lies, la addition there are Ij miles of side track laid and u 
considerable amoimt of working track. 

Tbo road is well equipped for construction work, having two powerful locomotivea, 
one weighing 30 tona and ono 44 tons, a''d a boavior and still more powerful one is 
now on tlie way here. We bavo in use fifty ours of various kinds, imo steank shovel, 
a ballast nnloadcr, lifting jocks and all appliances necessary. 

At the terminus of the railroad u fine wharf, 30 by iJ64 feet, liiis been linilt, all tbe 
timber for which was creosoted in tba best posaible manner. Tbis wharf ia thor- 
onghly protected by fender piles and walea, and is built to snatain any load which 
may come upon it It is provided with a derrick an<l steam-hoisting engine,*aud haa 
a railroad track laid on it ao that materials may beioadeddirectlyirom the lighters on 
tba oara by atnam. Over 100 feet of this w!(arf ia iu 12 to 14 feet of water. 

A breakwater for the protection of tbe entrance to the harbor, now being ooO' 
structed at the eastern t«rrniuuaof thn canal, was bognn in Decemlier, lSiS9, and has 
already been built ont a distance of 71fi feet into tbe sea, and is now being continued 
and will be carried out. to a distance of l,yOO feet. 

The breakwater is i'2 feet in width, and ia oonstrncted by driving piles in bents 8 
feet apart, each bent having twelve piles capped with a 14 by 14 iuob timber drift- 
bolted to top of fonr piles, on which it rests, and tirtnly secured to the remaining 
eight piles in the bent with screw bolts. On top of the caps, and flrudy bolted to 
them, there are eight stringers of 1^ by 12 inch timber, running lengthwise of the 

flier. Each bent is thoroughly braced transversely by six diagonal pieces of 4 by 10 
nch timber spiked to the opposite side of the piles. Along each side of the pier piles 
are put in between the bents as closely as they can be driven, thus fnroitug a solid 
wall of piles alodg each aide of the pier. The spaces between tbe rows of piles run- 
uinglougthwiseof the pier are filled with bnish mattresses, about 2 feet in thickness, 
which are sunk into irasition by being loaded with rock. Alternate layers of bmsh 
and rocii aro buiug put on until an eleval ion above bigli water is reached. As tbii 
is being filled in, the waves brfngeondund depoait it so that tbe whole space is thor- 
oughly filled with a composite maas of brushj roek, and saud, tbrodgh which it ia ini- 
posatble for worms to penetrate, and by its weight making a stiuclure of great strength 
and stability. To Inaure the greatest durabilitv, none bnt creosote timber, contain- 
ing 16 ponnda of oil to the oublc foot of timber, is now being naed. 

For the purpose of handling materials economically, a standard gauge railroad 
track has been laid ns fast as the work progreaaed, and a substantial railroad built 
Irom the pier to ileep water in the lagoon, a aiatance of a quarter of a mile. Tbis 

, road crosses two arms of tlie lagonn on substantial pile bridges, and at tbo terminns 
has a wharf with a derrick for discharging materials which are brought from tho- 

L main land in lighters. There ha« also been built a wharf BO by 30 feet, with ston^ 

L'blns, for tbe TeceptJou of coals. 

p As the pier advanced tbe ^vaves were deflected, so that they began to out in behind 
tbe breakwater and threatened to cut the buildings off &om the pier. To prevent 
this a wing wall of sheet piling has been driven along the ohannel from the pier to 
the open lagoon, a distance of TOO feet, effectually preventing any further teudency' 
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y tbe beach. The bottom of the aea beach bero ia very hard aand, throng 
which it wonid have been almost imposaible to drive piles by the ordinarv method; 
this became evident soon after starting tbe work, and llioespcrimentof Biu\iug then*. 
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nitli a water jet wilb triei]; tliis proved emiD(>Dt1y snccciBSfril, afforrliiig n quick and 
ecunomical fwlLitlou of tbo prulilnui. As tbu pier ndviiiiueil tio Hunil wuh llllail iu (lu 
tbe east side, bo that tbero is uow tolid laud autneiirly tbe entire It'iigib of tbu break- 
water, aildiug grently to tbe atrongtb .ind safety of tbe stiiictiire. On tbe west side 
tliere was a beacli 100 feet iu width and G feet in hoigbt ; thi^ tbo sen baa cnt tbrougb, 
givio|; an opening of about 600 feet iu width and a channel with Gi feet of wati^r at 
low tide, tbioogb which all the lightering to and from the vessels has for uiimths 
been doue. This opening and niaintainiug of a channel, wltliout dredging, ia the 
beat possible proof of the Anal eaccassof the plan adopted for the formatiuu of a 
harl>or. 

Tbe bar in front of the San Jnau lagoon baa long been kuown as one of tbe most 
daD};en)U8 places on tbe coast iu rongh weather, and it ia with no small satisfaction 
that I say the breakwater baa been carried forward through the heavy snrf, which 
prevails here dnriug several months of the year, without oven stopping on account 
of weaiber, and without an accident of any kiud, or the loss of a lilc. The dreilging 
plant, purohiised of the American Dredeing Company, consisting of several dredges, 
steam tugs, ligbturs, oouteutt, <if a maobine shop, eta., have begun to Arrive, Iberu 
being ainindyllve dredges, nine lighters, and several hundreil tons of mauhiiiory and 
supplies delivered here. The dredges are being put in order aa fast as poaaiblc, one 
beiug already at work cutting a channel across the bar to deep water outside. 

A conlrnct has been let to tbe North Aniericflu Drudging uod Improvement Com- 
pany of New York for dredging 1,500,000 coble yarda lu the proposed harbor at thu 
«HBtern terniiuns, Thie company has how one dredge ond a large scow, and a large 
plant of ilredfjers, scows, and tugs now on their way hero. 

A contract for olearioc the right of way trom Lake Hicaragua to the PaciSc hoa 
been let, and work will soou begin on this portion. A large amount of supplies, 
tools, and machinery, consisting of steam boilers, rock drills, hoisting engines, rail* 
way appliances of all kinds, etc., are now on baud and ready fur work. 

In a.1 tbo work done the aim boa been to have everything lirst class, and no ex- 
pense has been spared to secure this end. In many cases inferior marerial might 
have been used at a great saving of first cost, but this has not been done. 

All the timber of the breakwater, the railroad wharf, and peruianent bridges, is 
creoaoted iu the beat possible manner. Creoaoted railroad ties are being brought 
from, the United Statoa at a cost of about four times what ties of native wood could 
be bought for. The capacity of the oreosoting works to its utmost. 

All tbe emplo.y^g, both officers and laborers, are housed and fed by the company. 
It would uuiionbtedly seem to be cheaper not to do this, but laborers would not le- 
ceive as good food noi as comfortable lodging, and sickness would be the result. 

At an eai'ly date au excellent hosidtal was established, where all the company's 
euiployda are treated free of coat. This, iu connection with the core taken of tbe 
employ6B, hue fae^it the sick liat dawn to a point which would be considered excellent 
in any climate. The death r.ito among laborera bos been remarkably small, aud there , 
has not been a d« ' .. ~. . 

In conclnaion, 1 
haa been done. 

4n times past it was no nueomraon thing for vessels laden with only ordinary pack- 
ages of merchandise to leave here without discharging their cargoes on aceonnt of 
the nuprotected anchorage. We have been compelled to unload locomotivea, steam 
shovels, pile-drivers, railroad cars, eta., in packages weighing ae high an IU tons, re- 
eeiving them on hoard lighters in an entirely unprotected sea 2 miles from laud, 
and bringing them ashore, where they have been taken from tbe lighters aud set tip 
witboiit the aid of powerful derricks, such as are commonly used for such work. 

The oonntry along our line waa entirely withonC highways, or any meaus of com- 
mnnioatiou. From the small settlement of San Juan del Norte to Oohoa the couutry 
was nil anknowii and uninhabited wilderness. 

The company has gone to work iu au unostentatious, systematic manner to nocom> 
plisli the great work before tliem, ami may well take pride iu what has becoi acconi' 
plisliwl. 

Very respectfully, 

tL, Esq., 
leer, Nicarayiia Canal 
loihm Company, America, Nicaragua. 
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NTCAHAGDA TANAL COMPANY. 
8UMMAR7 OF HOSPITAI. SERVICB. 

NlCARAOnA CANAI. CONSTllUCTION COMPANY, 

8aa Juau del Norte, Nicarasua, November l, 1690. 
The wi>rk Brat undertaken by the abiive aotnpany was Him pie surveying, carried on 
by bihbU nartiea of tug)Dee», who were nunHtuiitly clioagiDg tho location of their 
08. l>ur ■■ " ■-■--- ' -- ■ -^ -■ • - - 
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^^^^ oitmps. l>uring this period tlioro was no rognlur or^-auizatiun of the niodival dopart- 
I ment, ftnd uo buapital service. The health of the liiiiilediiumber ofoffloenand men 

va» cared ior by three Msistant Burgeons, who traveled back and forth between tha 
different oaupsiiu their dUTeientBeotiuna. 

In the summer of l)j£9, maoh of the preliuiiuary work having been completed, the 
namber of employes was conaiderably lucreaeed, aud the work more con oen traced at 
several poiuta, bo that it beaauie poasible to inangnrate a hospital nervice. 

At Gieytown the hospitals of the company are located on the beach, about three 
miles from the town, and two medical atatioos have been erected on the San Juanillo 
and Deaeado rivers. At the hospital two surgeons were employed, and alao one in 

• each station. 
It baa been tbe policy of this company to increase the hospital accnmmodationsand 
number of the aurgical staff as rapidly as was found neceasary, either by tbe inoreaoe 
of thenomborof employes at work or from tha poasible increase of the percentage of 
sickness. A style of baildinge has been adopted, which being made with corragated 
Iron sides and roofs, are practically esempt I'rom danger by Are, aud less liable tbaa 
woodeu bnililings t^i become infected. 

At present thi) company has at work about 2,000 men, and through the medical 
department furniahea the following accommodations: 

(1) Beadquarterg bo^Ual (on the beach at Greytown). — Thia hoapital cousiste of 
three main buildings and niue suiuller oue^ as abown by the accompanying ground 
plan. No. 1 1h occupied by the cbiol' aui^eon'a oBlce, the hospital office, and living 
<|Darters for tlie bonse surgeon and his nssistant snrgeooa, the druggist, and chief sor- 
geon's clerk. So. H has an operating room, arranged for antiseptic operations, and 
used solely foisucb caseti; an exauiuiugrooui for tbe treatment of out patienta, and 
examination of those desiring admittance to tbe hospital, etc.; a pharmacy, well 
slocked, and eight wards foi the accommudatlon of officers Hud mechanics. Three of 
these wards are set aside as private rooms for tbe higher ofBoials, or for oosea requir- 
ing perfect qniet. No, 3 contains two large wards ou each Uooi ; one door being used 
for surgical, and the other for inediual cases among the laborers. No. 4 is divided 
into two large dining balls fur the eunvatcscent ofiicers and lalHirerd, respectively. 
No. 5 holds two closets and bath rooms for the use of officers ; rnnning water aud 
shower baths beiug provided. No. 6 is nsbd on tbe lower Qoor as a druggist's etore- 
Toom, while tiie upper floor is occupied by sleeping apartments. No. 7 boa three 
rooms, vIk., kitcheu, steward's storerooui, and jiautry. Nos. H, 9, 10, 11, and IS are 
respectively used na a drying house, laundry, barracks, deadhouee, aud stables. 

The wards thioughont the hospital are furulahed exactly as those in tbe beat regu- 
lated hospitals of New York, while, owing to the mild climate, we have been enabled 
to provide more perfect veutilation Ihnn is possible in our large city hospitals. 

A corps of well-trained nurses, under charge of a head nurse, care for the patients 
night Bud day, while the kitchen and general work about the buildings are looked 
after by a coujpetent steward. 

A houae surgeon, two assistant surgeons, and an assistant druggist are employe4 
here constantly. Tbe capacity of I his hospital is 125 beds. 

An efBoient amliulance service is connected with this hospital. 

(a) Temporarji hospital No. 1 (0 miles up tbe line of railway now building). — We 
have erected a building, 20 by 60 feet, for use as a temporary or emergency hcs- 
pitat, tbe object beiug to treat here mild cases from among the employ^ further np 
the line, and to furnish more immediate relief in cases of accident before forwarding 
patients to the beadijuartera hospital. 

This building coutai us 30 beds, a pharmacy, and examining room. One assiatan^ 
anrgeoo, an aeaistant druggist, and two uursea are located here. 

(3) Medical »latioii. — In addition to the hospital, we bave established three mcdio^^ 
statiouB ; one in tbe Deseado Valley, one in the San Francisco Valley, and n third O*^* 
the western division, in each of which is stationed an assistant surgeon. The ilat''^^ 
of tbeso doctors la to visit periodically all camps in tbe station, and, after treatiiB-^^ 
eiicli mild cases as they may lind, to forward those requiring hospital treatment, 

(4) Druggist's d^tai'lment. — The druggist is stationed at the headquarters hospitfl^'- 
and receives and liils requisitions from the different campa and statioua. He also li^''' 
oversight of tbe pharmaoiea of both boepitats. Every camp, irrespective of its ai!^^ 
and importance, is kept constantly stocked with a good oaaortmenC of the mora nniv:^'- 
■DOD household drugs, while each camp, at which a surgeon is stationed, has 
ptuumaof. 



I 



KICAEAOnA CANAL COMPANT. 



(5) Saniiirry work.— It hmt lieen tim policy of thn ocimpntiy to prevent aioknfMW 
far as possible, ami every surgeuii is invested with tlie imtliorily ot a Baiiitory 
Bpector iu his station, auA is expented to rB]iorE every t«ii ilays to the chi 
as faily npon the sanitary comiilioua of the different comps, as upon iub 
strictly medical. 

At GreybiHii, dartiig the summer moutha, every vestiel arriviug at the port ia vis- 
ited by tbe chief snrgeoD, or oue of his staff, before comrauuication with the shore '~ 
altowed. 

Tbe health of the employes has been veiy cood. Tbe oare exercised by the com- 
pauy in looking after tbose actually ill has been followed by highly gratitViog re- 
BuUa. Ootj li pet cent, of those actually in Ihe hospital have died, and this per- 
eentage includes all cases, nbether due to acoideuts involviiig sDcldeu deatb, or 
deaths from phthisis pulmonalia, contracted before entering the conipanj'i service. 

Of those admitted to tbe hospital, suffering from diseases contracted in tbe country, 
only two-thirds of one I cent. Las died. Diseases met with are not, as i^nerally 
Buppoaed, entirely of a inalarial character, for only 51 per cent, of the cases treated 
during the three months past have been due to fever of any form. 

Among the remaining, one finds about tbe same variety of troublos as in a mora 
temperate oliiDat«. 

J. Edward Stubbert, 

Cki^ Surgaim. 
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Appendix D. 



THE MAlilTIMF. SHIP CANAL OF NICAHAGCJ. 

COMMUKICATION. 



^^V THE 

^^^r The q II cation of iDterocaDiccommunicatioD, s 

conueots the North aud South Anierioau coiitin 
teotion aiace the diacnvery of the Western World. 

which thntdiscovery saggeateii foraolntion ; for thi . ,, 

but eCF«atoal, barrier which interposed to prevent the realization ofCoJnm bus's theory 
that the East Iiidins might be reached by sailing; westward from Europe. 

A history of the variotis attempts made to aolye the problem, from the time o( 
Chai'Ieo Y. of Spain until the present, would fill volnmes and would be of great«rt 
interest, but m foreign tu the purpose <if this pamphlet, which is to present ob eon- 
oiaely ait poaniblu the praetiual results which thereby have lieeu attained. 

On tbel5thU»ioh, 187'^ a Comuiaiiioo, eouHiating of Brig. Creo. A. A. Hnmphreys, 
Chief of Engineers tJ. 8. Army; prof. C. P. Patl.tflrson, Superintendent U. S. Const 
Survey, and Admiral Daniel Ammeu, Chief of Bureau of NaviKiition, waa ap- 
pointed by the President of the United States, in compliance with a reaolntion of 
the Senate, to ooDsidertbe subject of DommiiDication by canal between the watersof 
^^m the Atlantic and Pacific Oceans across, over, tit near the isthmns connecting North 
^^L and Snath Auerica. 

^^H After a long, careful, and minute study of the aeveralsnrTeyaof the various rontea, 

^^V and after additioual aurveys made in connection therewith, especially nf the Panama 

^H^ aud the Atrato-Napipi rout.ea, theComuiission reported February 7, 1876, nuanimously. 

that the rente from Sau Juan del Norte (Greytowu) by way of the Snn Juan Eiver. 

Lake Nicaragua, and the valleys of the Bio Del Medio and Bio Grande to the port oi 

Brito on the Pacific coast, posaesaea greater advantages and offers fewer difQcnltiea 

than any of the other routes ahown to be jiracticable. 

The different routes, aurveys for which had been conducted throngh a aeriKt of years 

by naval officers under the inatruotif" " -' ^'-- " " ■ - .^ .. , ..r. __ . 

sidered and reported upon by the Con 



Named geographically from North toward the South the routes couaidered v 



6. ThoCaledoniaBayandSncnbti 

7. The so-called "DuPuydf'ront 

8. The Cacarica and Tuyra route. 
!>. The Atratfl and Feniando rootaJ 

10. The Atrato-Napipi rou 
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1. The lathmns of Tohnantepec. 

2. The Nicaragua rout« via Lake Nioa- 

3. The Isthmus of Panama. 

4. The San Bias and Chepo route. 
6. The Caledonia Bay and Morti rniitea. 

Of the numeroua projects for iuteroceanio couimnnication by canal many had been 

Eroven impraoticable and these only were tlcemcd worthy of ounaideratinn. Exactly 
ow many different routes had been proposed in 1S76 can not bo stated, but Adoiiral 
Davis in hia work pabliahed m WG& names nineteen as then auggeated. 
At the International Congress, conveued in Paris in the year 1379 to determine the 
> location of an Iuteroceanio canal oeross the American lathuiua, the merits of the Nicfr- 
\ laKuan route were ably advocated by the delegatea from the United States Govern- 
' ment, Admiral Daniel Auimen and Civil Engineer Men Hial, and by other engineers of 
bigh repute. The correctness of the argnments then made in favor of this route, •■ 
well BB nf the report of the commiaaion already mentioned haa, since that time, been 
practically demonstrated. The only reason for the adoption of the Panama route bj 
the congress wnstfaat it was believed that a sea-level canal could be there c( 
The abandonment of the aea-lovd theory, and the adoption of locks ii 
proven the fallacy of the lliuory. 
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CONCESSIONS /i 



lu April, 18ST, the Nicaragcn Canul Aasocintion sec nrml from tbo GoverDtiient of 
Nicaragaa a, couceasion grautiu^ oxuluaive iirivili^);o tu excavate and iipeiate a umri- 
liiue ship canal across its territory, t'l-om tliu Atlunlii: to tliu Pacific Oeeun, for l.iie 
iiiiol)Htruct«d and commodious pnnaage uf vesiR'ls oftlie ukiiie sizo OH tfaa large uteuin- 
ers luted for onean navigation iu Europe aud Aniericji, witli all privijeges ueceiSBary 
to the advantageouB and efficient proscoDtioii of the wotk. 

Id ptirauanoe of the conditions of the ooDoession, BDrveya were commenced in Di 
comber, IbST, and were continned by a uumerons and competent corps of engineei 
nnltl tbo final locdtion of tho ronte was dctermioed. These snrreys have been cnii 
fally bxamjned ar>d approved hy a board of cousultiog eogiueera, and by tbeNican 
giian Governmest, and they are tbe basis of all work done since the orgauizalio 
of the eotupau J of exuontion. 

In Febriiiviy, IttSO, the Coogresa of tbu TJoited States granted to Frederick Billiaga 
and his asitociatea, as iucorporators, a charter under tbe name of The Maritime Canal 
Company of Nicaragna, with a capital of SlI^iOOO.OOOj and tbe right and aothority t( 
increase the same to |;iOO,DUO,000. 

In May. 188!*, the incoi'iioratore organized nndor the proviaions of their charter, and 
on the 95th of that month dispatched to San Junji del Norte, by tbe steamer Aleena, 
tbe first expedition for construction. 

Oil the 3d day of June, 1889, tbe company began the preliminary work of constmc- 
tion at San Jnaa del Norte (Greytown). 

On tbe 6th day of October following it commenced the work of excavation, and 
the Government of Nicaragua has officially recognized and declared by decree that 
the couHtraction of tho canal was formallv commenced, in accordance with the terms 
of the conuesaion, on the eoid 8th day of 'October, 1889. i 

WORK AGCOMPLISHED. 

Since the 3d of Jnno, 18^0, the company has eatabliabed permanent headijaavters 
at San Juan del Norte, erected large storehouses, hoapilala, dwellings, and olber 
buildings. It has accumnlaterl thero several mites of piping and other lualerial for 
tbe canntructioD of an aqueduct to supply the loner portion of the canal and the 
harbor with pure freah water. It boa cleared of obatmutiuns to navigation parts uf 
tbe San Jriaoillo, the Deseado, tbe San Francieoo, and other navigable streams. It 
bas bailt over a mile of bruad-gauge railrooil, uonatruated over TO miles of telegraph 
and telephone lines, aud cleared several miles of the route of the canal between the 
harbor aud the first luck in readiness fur dredging.- It has Linded at San Jnan del 
Norte large quantities of macbiuery, tocla, lumber, pilea, oreosoted timber, boats, 
steam lauuches, lighters, aud other material and eqnipment necessary in tbe work of 
restoring the harlior aud for use in coustructiuti. 

The important work of building tbu breakwater, to protect the harbor entrance 
ftom the effects of shifting sand ou the coast, was oomnieuced about tlie middle uf. 
December. Tbe breakwater is uow built out 600 fi'et, with a width of 40 feet, and 
the depth of water reached is about IG feet. The reault tbua far attained by this 
work is most satisfactory, even exceeding the proinlaea of tbu chief engineer iu its 
effect npou the deposit of sand atid upon Ibe action of the ocean on the protected 



Tbe Republic of Nioaragna oci^npies a part of the Amerioan isthmns extendlug 
from ahont 10° 70' N. to 15° N. Inf itnde and from S:\° 'ity W. to 87° 40' W. longitude. 

Its shores were first seen by Europeans iu 150U, when Columbus in bis fourth voy- 
age rounded the cape at its uorthi^ast angle, which he called Cape Graoias 6 Dies, the 
name it bears to-day, and then coasted enuth along its entire eastern shore. In 15'H 
Oil Gouzales d'Avila discovered its Paoifio coast, and penetrated to tbe lakes and If 
the cities of its Indian inbabitautfl. Previous to this tbe connlry was nndoubtedl^ 
occupied by a uumerons population of Aztecs, or nearly allii^d piKipIe, aa numerous 
qteeimcna of pottery, gold images, and implomcnta found about the lakes and thfir 
islands seem to dtmonatrata. 

In 1529 the connection of tbe lakes with tho Caribbeau Sea via the River Son Juan 
wsB diacovered, and duriug tbe last quarter of that ceutury considerable conm 
wa^carried on liy this route Ijetweeu Grauada and other porta of Lake Nioaragut 
the cities of Nombro deDios, Cartliagena, Havana, and Cadiz. 

Id 1833, Nicaragua mth her sister oolonioa, threw off the rule of Spain and formed 
n con federation ; this cnnrederatinii was dissolved in 1839, and since then Nicaragua 
has coudncted her own allairH. 
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106 NICARAGUA CANAL COMPANY, 

In ehAiD, Nicaragua is ao irrcRiiIar qnadrilatera'.. Its longeat bJiIb extends troll 
thu Gulf of FoDseca Dortbeoaterl; U> Cnpe Oracina & Dios., -290 miles, From Cs|w 
Gracias £ Dioa south [n Ibo montb of tliu Rio Han Ju;ii). tbo Caritilieiin coast liueii 
250 miles long ; thence nearly lUm west acrosa the Isthmus to gaJiaus llay, ou the 
PaciBc, is UO miles. The Pauifia uuast line, cxtttidiDg northwest, is 160 miles love. 
The areft of the country is 51.000 square miles. In point of size it stiinds first uoiod)! 
the Central Amoriuan Republics. It is lurger than eilber Ihe Stntt; of New Yorkm 
the State of Penusylvnnia; it is about the ttlsa of Deuniark, Bnlginm, the Nether 
lands, and Switzerland, combined ; and ia oue-lonrth as large as Franca or Qermany, 
Its population is niiuut 400,000. 

The principal ciliea lire— 

InhabitlML 

Loon 30,006 

Granada 13jOMi 

Munagua 10,090 

Rivas 8,009 

Uanaya H.OOO 

The Gnlf of Fonseca and Salinas Bay, at the northwest and the sonthea.'tt points of 
the FacifiD coast of Nicaragna, are two of the Dneat and largest harbors on the entira 
Faclfie coast of Central America. About midway bntnceo thom is another Sue har- 
bor, that of Corinto; ajid at varloaa placea along the coast, at Tamannilito, Brito, 
and San Joan del Snr, are good anchoriigea, sccore in all eioept heavy aonthwesi 
gales. Oo the Caribbean coust there are no natural harbors suitable for large veaaele, 



'. there are nnmerous lagoons, bights, and river mouths, afiording the best of shelter 
for coasting vessels and steamera. 

The central portion of Nicaragua, from north to south, is occupied by the maia 
Cordillera of the isthmus, wbich is here greatly reduced in altitude and oonststa of ■ 
confused moss of peaks and ridges with an average elevation of scaroelv more IhRn 
l,0fl0 feet. 

Between this mountainous region and the shore of the Caribbenn Sea stretohesi 
low, level country covered with dense forests and drained by several larce rivers. 

West of the mountain zone is a broad valley extending from the Gnll of Fonsecil, 
southeasterly, to the honndary of Costa Rica— in thift valley are located tlie two lakei, 
Managua and Nicaragua, The latter, over 100 miles long and from 'AO to liO milsi 
wide, ia worthy of being called an inland sea; Lake Mauagna, which flows into it 
from the northwest, through the river Tipitapo, Is 30 miles long and about 30 miles 

Between these lakes and the Pacific is a narrow strip of laud from 30 to 13 miles in 
width, stretching from the magnificent plain which surrounds the cathedral city of 
Leou, ii> tbe north, to the rolliui^flelds of indigo and maize and the cacao plantations 
which environ tbo garden city of Rivas, in the snnth. The beanty, fertility, and salu- 
brity of tliia regiun is the theiue uf universal praine ; its nmlnlating antface becomes 
hilly near the Pacific and within a few miles of the ocean breaks into tlii- coast range, 
, from 600 to 1,200 feet ia height. Looking from the anmniit of one of the westein 
hills the garden of Central America, containing the city of Rivas and half a dozen 
small towns and villages bowered in orange groves and palms and snrroundedby plan' 
taliouB of sugar, indigo, and oacao, lies spread below. 

The drainage of the lakes and of all this region passes down the Rio San Juan and 
discharges into the Caribbean Sea at San Juan del Norte, the southeaat limit of the 
country. On the western sh^re of Lake Nicaragua nearly opposite the head of tlie 
San Juan is the lowest pass across the backbone of the New World, from the Arctio 
Ocean to the Straits of Magellan. 



In its climatic features Nicaragua is eKceptionnlly faTored. Lying between the 
elevated mountain masses of Costa Rica on the sontb and of Honduras on the north. 
the avernse elevation of its own moiiutuinsis hardly 1,000 feet ; it Is thus the natural 
thoroughfare of the northeast " Trades," which rash fn from the Caribbean Sea, 
sweep across tbe eastern slopea, break the surfaceof its lake into sp.iTkling waves luid 
thendisappear over the westorn hills, aerating, cooling, and purifying the entire conn- 
try, destroying all germs of disease, and making Nicaragua the hi^althiest region in 
Central America. 

On the Atlantic slope rains are fraqitpnt, but by the time the wind reachea the late 
basin its surplus moisture ia gone, and as the drier land raises its temperature It a,h- 
sorhs instead of depositing moisture. Hence a ililforeace in climato between the OAst 
and west sides of the country, the latter being, in tbo dry seaaou, from November to 
May, almost without rain. 'Sijnier says of this season : 

"Tbe temperature ia less, tlie nights positively cool and the winds occasionally 
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Tbe temperature of Nicara^a is equable. Tbe estrema vurtiLtion recorded by 
Childu ■wan 23°; obeervud neur tbe bead of tbe San Juuo iu May, 1851. It may be 
said ia general terma. tbaCtbe taiaperatare caraly riewi aborodO° Fahr. or falls bolow 
70° Falir. The average temporal ura, as observed by the laleac enrvey Ing party on 
tbe 8an Jaan River, was T3° at G.-iO a. m., and 82° at 3 p. m. The equatorial ololld 
belt, followiug the aun north in epring, is late iu reacbiDg Nicaragaa, and tbe wet 
season ia shorter than in regions farther south. Tbe averafce rainfall west of tbe 
lakes for oine yeara was abont 64| incbee. On tbe Caribbean coast it is greater. 

The scenery of tbe eastern portion of Nioaragna ia of the luxurlaDoe peculiar tn All 
tropical coantriea. In the vicinity of the lakes and between them and the PaclBc, 
the iaolnted monntain peaka which boand the plain of Leon on the northeast, tbe 
monntaiD island of Onietepe and Madera, in Lake Nicaragaa, the towering maHacs 
of the CaetaRioanvolcanosand thediatantblaemountnins of Sngovla and Matagalp« 
seen across the sparkling watera of the lakes, oharm tbe eye with sceoio beaiitieg 
unsDrpaHsed in grandenr, variety, and richness of coloring iu any other conutry. 

FRODCcra. 

Tbe prodncts of Nicaragua are nnmerona and valuable, althongh the reioarces of 
the oounl.ry are as yet almost entirely undeveloped. Iu the hilly ri'gion of tbe north- 
west cofiiieis grown in large quantities. Brazilwood grows in alinndanoein the forests, 
and plantations of sugar, indigo, and cacao alionnd everywhere between the Inkea 
and the I'acifio. Potatoes and maize thrive in the nplanda of Segovia. Tbe Cbon- 
talea region, east of the lake, is a grazing country enppurting thousands of cattle. 
Farther oast are the gold and silver mining dintricts of La Libertad, Jnigalpa, aod 
others not so well known. The denae forests which cover portions of tha couDtty ace 
rich in rubber, cedar, mahogany, and clye woods, and trees and plants, too nuinerons 
to lueDtiuo, of medical and commercial value. 

All tropiud fruits grow iu abundauoe, and tba riob bauka of the rivers of tbe east- 
era alopea will yield aliuost intjilcu table harvests of plantains, bananaa, orangea, 
pineapples, and litueB. 

Game of nnmeroua varieties — deer, wild ho^, manatee, tapir, wild turkey, ducks, 
quail, etc, — la plentiful ia tbe foruaCa, and fish abound in tbe rivers. 

LOCATION OF ROUTK. 

It is through this country, salubrious, fertile, beautiful, and rich iu natural re- 
sources that the Maritime Canal of Nicaragua ia to be conatructed. Ita route, as de- 
termined by surveys, accepted and approved by the Nioaragnan Government, traverses 
the lowest depresaiou of land in the Cordillera, between tbe Arctic Ocean and Cape 
Horn. Tbe deprasainn is occnpied by the large inland sea of fresh water, Lake 
Nicaragna, and by its outlet, the 8aa Juan River. Tbe wcslem border of tbe labe 
ia within V2 miles of tbe Paclfloooost, frn.n which it is separated by a low divide of 
42 feet. Its snifaDeis IIP feet above sea level. Itedrainuge is toward tbe Atlantic, 
through the Ban Jnan River into the Caribbean Sea. These great natural featnrea 
are to be ntilized in the prnpoeed canal. Tbe lake is 100 miles long, baa an averse 
width of 4S miles and a variable depth, reaching in aome places 150 feet. The Ban 
Juan River is already navigable for river and lake craft throughout most of its length. 

WOEK PROPOflSD. 

Tbe details of work as proposed ore briefly, a breakwater at San Juan del Norte 
3nd the deepening of tbe harbor, dredging thence to the westward 9^ miles through 
alluvial ground ; then a look of 30 feet lift. At 1^ miles beyond there will be a 
second look of 31 feet lift, and a dam across the small atream E>e8eadn, above 
which will be two basins, separated by another dam and a third look of 45 
feet lift, alfording 5 miles of free navi(|ation; then a rock out abont 3} miles in 
length, followed by 12 miles of free navigation in tbe valieya of two amail rivers, 
tbe San Francisco and tbe Maohado. Here tbe water will be raised by dams anil 
embankuiauta, fonniiig baxins which will connect directly with the San Juan above 
a large dam across that river, which will raise the surface level in the riverand lake 
and secure additional free navigation of 64^ miles in the river and 56^ miles across 
the lake. On tbe western side of the lake the canal enters a ont of slight depth, in 
earth and rock, Q miles long, iAauing thence into the Tola basin, with G} miles c ' 
&ee navigation obtained by damming the small stream, the Rio Grande. At tbi 
dam a series of looks lowers the level 85 feet, and the canal proceeds in — 
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cnvution do on the vnlley of ILe Rio Grniide, n diatance of 3 u 

n tidal look of ^ M 30 feet lift, below whlcli llie oanal enten 

tlio llitrlior of llrito, l^ milea from Ibe PatiGc OcesD, wliere a break' 

coiiKlnicleil, uularfjini; and making more cuiumodious tbe present kaibor. 




S«>-JoTeltiaiul.<lred(wt in earth, rroui therOHt — 
Itacli tborouKli cQlti. »it1i or wlibunl earth on top — 
Barlfa thoTDUj*h ctitfl.nc>nMk 



Total <iuiljn)(, apBTt from looks 

Looka, three on eaoh aLSn - 

HiltnrgI Boifaou, Buodid la 3D feat depth or over, reqidriDe nalther drwlgmg 

Floodtd Hnrraccs. Teqalrlnit earth ilredeing only to maKe 90 feet depth of 

Cbotinels In lake aad river reqiilriui: eioai 
Vatnral ceaTaeAor artlticLal huiins hnvhij 
qnliiD^Deltherdriidf^g Dnr exoAvatien 

Total route froDi oeeau to ODCHa 
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Tbe entire route lias lieeti carefiillf located and croHS-sflctioiieil aiid fbe compntad 
qiiaiititiHH of <3?(tavnticioa, Ulla, and emlmnkmentH na dHlermineil by tliuse studjeaare 
aa given below. Boeings l>y rook drills, to Ihe itnptb of nencstary uuttlneB, haw 
been made tbroiigboiit tbe entire IcnElb of tbe dividiinn'tH. and llio iiiftterial ib eveij- 
wbere lonud to be of rock tbiit will hold well tbe bIo\ki8 iinipoMid. 



Quantitiea. 



Earth dredging for oanal, all below sea 
Earth excavation, alt abore.eea level. ■ 

Kook excavatioa. 

Bock excaratioii, under water 



Cobio yanU. 

.. 29,823.101 

.. 21,773,810 

.. 13,4r>2,936 - 

575,445 



Total esoavation, earth and rock . 65.625,364 



Kock fills, for dams and lirenkwater taken (tool divide cotit- ■ 

Earth fills, taken from exoavationB 

Concrete ... 

Btone piliobing ...... 



G, iDJ), -.m 

G15.651 
£02,641 
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It Is estimated Ibat couHtrDotlon onn b( completed and Che oanal romly fut opera- 
tion by 1897. 

Tbo mininiam depth of water tliroaghout the caaal will bo 30 feut. 

With the exception of the muk cuts in tbo oas tern anil wosteiu divided, txt^tivatinn 
will be at all ]>oiatd wide uuDO^'b fur twn tibipa to travel iu oppouite direatious. 
TbroQgh the basins aad in tbo lata and river San Juan vosae's oau pass each olhet 
and naTigate wltli entire Croedom, 

CAPAOTTV FOR THaFFIO. 

The oapAclty or tbe caoal for Craffie will be limited only by tliu titue required to 
poBsalocfc. Oo tlia basin of 45 minutes a.t tbe time couHunied in the operation and 
tbat but oue voswl will pass in eaub loekage, tb" umaber of vtwsnls whiuh roay pass 
tbrnogb tbe canal Iti oue day ia oolciilated at 32. or, io oucyoar, ll.GHO; which, based 
ou tbe average I.oDuage of veaaels going tlinmgh the Suez Canal, will give an aniinat 
capacity for tnbffio ofover 20,000,000 tons, but tbe locks are 650 feet long and 70 feet 
wide in the chamber, and two vhasdIh, uncb of 2,000 tons displacement, may be 
passod through on each lockage, thus largely inoreasiiig, if not doubliiig, the osti- 
mated capacity. Tbe present trafflo of the gnez Caual is about 7,000,000 tons per 
auanm, with n transit nf about 3,500 Teusela. 

Tholowest flow of the lake in tbe dry season is 11,3D0 cnbio feet per secouil. Its 
svcrugo disuhnrge is I4,T'24 onbio feet per second, or in one day 1,273,530,W0 oiibio 
foet.- The water requited for 331ookageBin one day is 127,400,000 onbio feet; oonsu- 
qnently the lake aiipply alone is ten times tbe maximum uwlcil for tbe operations 
of the uanal. 

Tbe time consumed in passing from ocean to ocean, by steamers, is esttmatod at 
tweiity-eight honra, which includes oj"" ' 



I boar and twenty miuntas for possible detan- 
' of the supply of water for lock- 



That the cajiacity of the canal, nnd tlia suffluii 
age, are fully adequate to auy demands likuly to be u: 
to come is evident. la tbis conneotiou some estimate of the probable biisinens of the 
canal is proper. The groat iDoroaso of navigation by steam during the post twenty 
years is (in important factor in this problem. Tbe anbatitution of stnam for sail 
eiuCB 1870 Is iudicated in tbo following tables: 

Stripping tonnage of the world. 
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Tbis, however, is not a proper indication of the comparativu increaiio for, nwin^r ( 
tbo greater speed of stenulers as compared with sailing vessels, their capacity li 
isinultiplied tlvo fold, andthecouipnrisou by perceiiiages thou appeal 
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Tliese 6KurM e-re indloative of tbe engerDeaa with which coniinenie arallB itMlfd 

Bvery facility tbut eipodiCes the luovt-mcDt of commoditiea aii<l Hhiirlens I he time of 

lortalioD, whether it be by rapidity nt locouiotioD or by lessnnirg of dietsncu, 

ly leesuning itH coat They also iadioute the wouderfiil growth of couimDiu 

undvr favoring oiroumataDces. 

Uuder such circuQiatanaeathuooniinercanf tb» world, as imlicalritcl ia the flrat table, 
hna iocieabed threefold iu dghltiou yearn. Tho eHective tuuuoge, alluwitig fivefold 
for Bteam, wbb — 

Tans. 

1870 23.458,000 

Iflfll fJ.232.m 

laaa GT.asT.ooo 

If it iDoreaaea iu the same ratio for tbe uexl aovpn years in which 3 b advuneed be- 
tween 18U1 and lUfi8, it will in 1H95 amount to t05,UOU,Ol}0 tons. 



i 



From Btatiatioal reconla it ap)>ear« tbnit the number of sbipH trading from onr Kaet- 
ern porta and from Kiirope to tbo North nud South Pacific waa, in 1B79, 3,647, with 
an agg[egale tonnage of ^,liTl,866 lous. 

Eight yeara later, lu 1S37, filutistica Hbow the foUowiug faute: 

Trade acroas the Tstbmna of Panama 1,3I7,K6 

Trade between Atlantie and PaciSu pons of ^le United States 145,713 

Trade between Atlautio ports ol' the United Staieeuad foreign coontrioa 

west of Cape Horn 7Ii2,GS , 

Trade between Paoifia ports of the United States and foreign conntriea 

east of Cape Horn 879,844 

Trade around Cape Horn of European ooantries (Austria, Denmark, Nor- 
way, Swed<^n, and HuHsia, not ineluded, aaatatiatioaaronotacceaaihle). 1,471,391) 

Trade of British Colambia with Europe 39,81M 

*, 507, 044 

Esoeptiug the trade across tbe lathmna, this is all trade aronnd Cape Horn. No 
estimate is made of the trade aroanit Cape Good Hope, much of which would seek 
tbe canal if it were open ; nor is any estimate niade of tbe trade which, rather than 
break bulk for tranaport by the transcontinental railwaya, would coutinne on ship- 
board when the qnestion of the long voyage aionnd either cape bad resolved its^ 
into that of a, paaaage tlu'ough tbe canal. 

These atatiatios show that tbe traffic which would naturally seek tho canal was, in 
187», ■2,671,ebt> tOQH, and that it hud increased in 1887 to 4,1307,044 tooe, the iiereent- 
age of increase being nearly 69 per cent. A similar increase in the next eight, yearr 
woulil make it in 16Qo, 7,616,904 tons. And there is no reason why such ea increase 
abould itot be realized ; in fact, every reaaon exista to expect it ; the indnatrial devel- 
opment of our Pacific States, the neMlemont of Alaaka, tbe growing importance o! 
Cbili, and, not least of all, the evident disposition of the enterprisiuK and wealtl^ 
Empire of Japan to become a dealer iu tbe markets of the world, assure it. 

Iu the foregoing estimates no account whatever in taktn of vast sources of traffie, 
snch as ores and timber, of which practically there is notlriug carried now, but whicb 
will furnish an enormous tonna):;e as soon aa facilities for truiiaportation are provided. 

The natural growth and developnient of the Pacific Statoa and Territories will fiir- 
niah tbouBauda of tons of traffic to the canal for the hundreds that esist under pre&eut 
conditions. The luml>er trade of Oregon and Wushiugtou presents the most notable 
development of any liooof commerce that can be cited. In 1386 the total ahipment 
was 6,000,000 cubic feet; in lS87it amountfd to 48,000,000 feet; the amount out In 
la38 is estimated at 706,985,000 feet, and ita value at $7,750,000. The shipmenU 
abroad of lumber from Puget Saund were valued at over S5,OOu,00O. It is eatimalel 
that the forests of Washington contain not less than 175,000,000,000 feet of nocot 
yellow and red fir, and the timber field of Oregon is 35,000 equajre miles, a quarter of 
the superficial area of the fitate. William U. Seward said: "The entire region ol 
Oregon, Washington Territory, Britiah Columbia, and Alaska aeema destine? to be- 
come ashipyard lor tbosQpply of all nations." Lumbermen in Washington estimate 
that the opening of the NIcaragna Canal will add S2 to tbe value of e^'ery thonaand 
feet of lumber standing aroond Puget Sound, and the same is true of the still larger 
timber fields of the Alaskan Archipelago, the eatimate being based on cheap trans- 
portation, for tbe uuat of ocean transportation as compareil to railroad is aa 1^ to 10. 

TUo wheat, lumber, fish, wool, furs, and other commodities of the Piieifio North- 
west will be |)rovidnd to commerce in increaainz quantities and with greater profit 
b>}>rodnoers when cheap water trauapoctatioa ia at hand to convey them promptly 
to the world's nuukoU. 
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The traile between AuBtraliu and our AtUuttu [lorta baa <iDai]niiiled ainoa 1685, 
tboQgh it IB Btill trifling in coraparisou witli tlie total foraifiii vomuierce of tbofto 
coIouieB, bnt it has gruwn to wbat it la without eiicourii(;emi}Dl and in H|iite (if 
; obataoles and dJeadvautageB, and favuriug circiimstauoee woald ojieii np for iia lurge 
posBibilities witli tbia j oiiiig aud vigorouB Kngliah-Bimiiking people, whoae forei(;u 
commerce already excei^dH $000,0(10,00(1 iier year. 
I The total tonnage entered and cleared at New 2«alaiid porta in la8i>, ezaluaive of 
coasteTB, was 1,032,700 tonB, moatly by aail to Europe, 

The distance from Anckland, New Zealand, to Liverpool ia 1,100 mil ea lew by 
Nicaragua tban by any other route. Fiom Melbourue it is 400 milen letiB, aud fraoi 
Sydney 500 miles leas, with more favorable weather and winds aud currunlB, 

From Yokohama the Baviog 1b ^,900 milea and over,* 

A London journal Bays: " lu eatimating tJie futnre before a waterway oouneDting the 
Pucitio aud Atlantic, it must be remembered that India haa now 7.<!50,000 toua of ship- 
ping annually clearing irom ber.poita, Aiiatralaaia. 16,000,000, Houg Kong, 7,000,000, 
ana the Straits Settlements, 7,000,000, moat of which comes to Great urit«in, and 
a very large part of which would find ita way through the Nicaragua Canal, btit In- 
calooiable ae the advantages would be to this country (Great Britain), it is prob- 
able that the United Status would benefit to a still greater extent. I'hat thin is ho 
is clear from the fact that tbe greater part of the huge commerce of that conutry 
would he saved, through using the caual, sometimes between 5.000 to 12,000 mileaof 

travel.* But economy of time and distance Is not the only thing deemed of C' 

c^uenoe by ci — " 



Ilreaking bulk in transit ia also a cost to be eliiuiaated if poeaible. Manchester h 
to-day huiTdiug, at a cost of 435.000,000, a ship canal 35 miles long to the eatnary ol 
the Mersey, whtn Liverpool, hr^r natural port, is only 31^ toilea distant by rai^ it 



jo avoid making and breaking bulk aivay from borne and that sbemay sava 

to her meruhanlB some part of the cDargos and commissions paid to Liverpool ahip- 
ping agenta. 

OOASTIMO THADS OF TnB UNITKD 8TATS8. 

One most importaob feature ia yet to be meutiouod. The opening of the canal 
will practically make our coast liue coutinuous from Maine to Alaska, aud onr coast- 
ing trade will thereby receive an impetus that can hardly he uvo res li mated. It 
already amounts to over 500,000 tons pernnnuui between our Atlantio and Gulf ports 
and Central Ameriea aud Colombia. Galveston, New Orleans, Mobile, Peail River, 
Pensacola, Savaunah, Brunawiok. Beaufort, Wilmington, Norfork, Baltimore, Phila- 
delphia, New York, and Boslou are all interested in the total. 

Steamers bnilt for the purpose trade along the shores of the Caribbean Sea, ei- 
changiug onr articles of commerce for the products of the tropics ; but the beat har- 
Lora nod the richest distrtcta and moat valnable prmlucta of these neighbora »f 
ouia are on the PaciBo side, where our vessels can not reach them, so they fall to the 
British and other steamers that ply on the west coast, ancl the trade goes to Europe. 

When the opening of the eaual shall have enabled the little steamers and coasting 
sofaoonerB to pueh through to the Pocifio aide and compota fur its rich trade, with 
the advantage of home ports aud markets tbousaiids of miles nearer than those of 
Europe, it will not bo long before uur coasting trade shall have grown to nmny times 
its prasent volume. These are conditions whiab wilt tend to make Sun Francisco, 
on the Pacific and New York on the Atlantic the markets of the world, and the 
United Btatta, situated as tt is between the two ooeuiis, with practically au endless 
coast line, the mlatresa of its commerce. 

To this possibility the geographical location and natural features of the Nicatasua 
Canal are most advantageous, and Lake Nicaragua— the auinmit level uf the canal, a 
mighty body of fresh water 100 miles in length by 45 in width, deepening to 150 feet, 
swept oontiniially by the trade winds, with a delightful aud healthy climate— gives 
to the route apolitical and international iiupurCance unique and significant. The 
nation that controls this canal under ternia of amity with Nicaragua wilt here find 
rest and refreshment for its Itcels aud a point d'appui from which either ooean may 
readily be reached In case of nei'd. 

To this aheltered stronghold it« siiuadrona, after service done on either ocean, at 
the bidding of a telegraphic ai);n from the home Government may return to refit 
and mat in absotnto security nntil some renewed, need of aotioU calls again for their 
services. There can not bo imagined a more potent means of avoiding difiioulty 
than BiiohoBicient preparation in advance to quiet promptly any distarbanceswhioh 
loA.V arise. 

FiAced thus advantageously, one fleet would readily do the work of two, and with 



<n outside of fiunnciaf cimei<lerauoDg 
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a naval tle|iot tbus couveoiently located, tLn PaoiBo Coast and otr AlaskaD piam- 
Kioaa, aa well as our oommeroo on both oceane, would b« as wall guarded uoul 
Atlaotio C<ia«t. 
Tbia, howoverj is merely iucidoutal to tfas caoal aa an American enl.prpriae andt 
u wliy it shonldcouimaad American Buppott. 

T COMMERCK. 

When the NicaraKiia Canal is built It will staDil at the gateways of commerce an 
the Western Continent, aa Snee does hi tbu Efut, to take toll of more than one-luU 
of the commerce of the world. It needs noavgumuuttn demoustrato whatthatmetUB. 
The nQuual reports of the Sane Canal, wtiiuli ]ioHaasaes far luss Iban a moiety of Ibe 
natural aclvantngee of tbe Nicara{;nan enturpnae, are its best illustration. 

We Bnbjnin that iwrtion of the reports si uuu 1879 wbioh lias direct bearing npon fl» 
subject before ns. 
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The company has not yet published a report for 1889. 

From thia report ia to be eeen at a glance the tribute which cnmiiiorce willingly 
pays to fooilltiea fur Ita more commodious trauaaotion and its steady aud v 
growth nuder auch conaitions. 

ESTIMATKD INCOMIS, 



In view of all the conditions it i. 
peot for tbe Niearagna Canal, wbi 
1697, a tonnage of not less than 7,000,000 
at tSJ.!iO per ton, a moderate taiiff, meana 

The operating expenses wonld for man; 



ilccd it ia most moderate to ei- 
shall be opened to the traffic of tbe world in 
roa^iy for truQBit,. Now, 7,000,000 tons, 
of 817,F.0n,000 per annum. 

huu at Suez, hut allowing 



NICARAGUA CANAL COMPANY. 

Al-PESBIX A. 
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It tiM beea evideat for same time to the careful oLaerver that, altlion^li the daj of 
Bioall caoals it over, the day of great ship canale ia jnat dawtiing. Horetoforo, al- 
though tbere liaa always been as great proportioaal ueed aa now fer ship caaalaM 
Bhorten sailing diHtauceB, yet the means for conatnictioti, both inonhanical and fiaan- 
oial, were so much more limited, aod the aggr^ate volume of traffic to bo accoiuTno- 
dated BO small, that there -vtaa not eiiongh tramc " in aigbl" to paj interest on a cost 
necessarily far gi'uater than it is to-day. 

Accordingly ne find that, aillioii);h ship catialB at Snez, Panama, Nicaragna, Cor- 
inth, Cape Cod, and olaewhure liaTO been talked al>ont for centurieB, yet it Ja only 
within tho last tlirc« decadon that tbe firat of them, that at Snez, baa really been 
completed and put to uae. At the present niomont there are a dozen or so of theni 
in varioaa parts of tbe n-nrld which cither aie or are likely eoon to be under way, u 
we msiy abow more full; before we close. 

This ie bnt tbe natural effect of the great change of cooditiona alluded to, aodttia 
important to remember that the end is not yet in this change, great as it is. Capital 
is so cheap that interest ih less thnii half what it waa twenty years ago ; engineering 
appliances are so Improved tbat tbe cost in labor and time of executing great pablic 
works is certainly not more than half what it was twenty yearaago; commerce ha9 
multiplied with even more marvelous rapidity. The railway mileage of the world 
baa donbled aiuce 1871), or in fourtt^en years, and that of the United States has 
doubled aince 1877. Tbe sbipiiing has mnltipliod lu tbe still more marvelons ra^ 
shown in the table below : 

Shipping tonnage of Ihe viorld. 
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It is but natural tbat great enterprises which tagged along UopelesHly in the '40*8, 
'go's, aod 'Wn, should now be begun with coutldouce, and it is quite certain that 
euterpriees of any promise, which oven now are ntiglocted, will not bo likely to be 
neglected long. For example, we can hnrdly expect the Nic.ir.tgua Canal to W 
opened before 189G, or seven yearafrom 1B88. In view of the above accelerating ratio 
np to I8d8, what ia the commerce of the world likely to bave grown to when itU 
opened 1 Obvionaly It will be vastly larger than it ia now, and tbat ia enongh ft* 
our pieeeut purpoae ; but we shcjlil bear in miu*aIao that the eommeroo tributary 
3ioet vigoroualy growing in the world. Perhaps, hoflover, us giving a 
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more direct indioalioD of hoiv traffic teuda to multiply, wi 
following tab\e of tbe growth of trafBoof Ibe Suez uoil Si 
tbey were opened tn camnierce, tbe euormoua jmnji in tli 
fear being oBpeoialJy notable : 

3Va)UR( through S>iet Canal. 
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On the other band, from tbe accompaoying little diagcam wbicli we reproduce from 
our Lssne of April 27, 1R89, it will b« seen tliat the ereatest mall canal in lie world 
by far, in eToiy BonHe, has been uteailily falling off in traflio aJDce 187a, and ia now 
oven Binallor tbao it was in l6S-i, wbon it was larger than ever before. 

We need uolBeekfar (or a reason. It lies in the ainiple fact that the railways have 
distanced tbe autall canale.not only in speed, but in actual cost of tranaportation, 
while tbe.v atill Isig far behind lar^ ahipa and stenmere in economy of tranaport, and 
to all appearance uiiiat over do so. Tbe moat curaory examinatiuu of rates and coat 
of txaosporCation will reveal tbia fact. The following table of lake and canal ratea 
la perbapa atone sufficient, remembering that what mav be called tbe atandanl all- 
rail rate between Chicago and New York is 'JO cents per 100, or a trifle over 0.60 cents 
per Ion per mile, which r.ite is oflen severely cut, aometimes by half or two-tbirda. 
As the average coat per ton per mile of the whole United Statea waa jnat abont 0,0 
cent'H (tor 101) miles average hanl) we may be quitf certain that the fair proportional 
cost of hauling aucb freight by rail is little if any over 0,3 to0.4oentaperton[>erinilo. 
On the other band, tbe occau ratea un grain to Liverjiool last year rnnged from 3 
to 9 cBDta per buahel of GO ponnds, or a 3,000-njile haul, averaging about G ceuta. or 
D.(fi5 cents per ton per mile. At 0.1 cent per tun per itiile tbe sieaniera feel that lli^ 
are doing rery well, even on flour, which stands about fiO per cL'nt. more per ton than 
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C111«utDtaBDffi>lii.Uke 

Bn«Jo to Npw Tgrk. wuua 

CLiciffo to Now York 

Chloagu loOHwofa.---.- -^ -^^ 

OnwpRuM New York 

Chlunen lo Now Tork.TliiOswoBO,. 

CblutRO to UoDtreal 



Contrjist tbaee flgnros (all for i 
of laku ami canal raiee. We « 
loireat fi^anlble ratus of fieighc a! 



it, tons nf 2.000 ponnils) with tlie fignres given Uetow 
i at onco lliat in a rude way ne may dasaily tba 
follows, with all Ifiaat relative correctnesB : 



Long kaut rate*, bulk freights (in cenliper Ion mile). 

Sioall canals (about) 0.4 

Kail (about) , 0.^■ 

Krie oanal (about) 0. 3-- 

Lake, 14 to 16 feet draught (abont) 0.13 

Ocean, a5 feet (about) 0.06+ 

In evidence of why this difTerenoe ()hoiild exiat let uh compare one or two items: It 
liaa been aplly said, !□ relation to ooal economy in marino Btvam-engines. that i^wa 
aaaumo paper to bo as good fuel as coal per ton, we have only to " burn this lettor" 
of one-half ounce weight to propel a ton a mile by st<ia^Qr — in other vorda, a too of 
2,000 ponndH will produce 64,000 ton-miles of ship and cargo on the ocean nt £raigll( 
speeds. The same is frequently realized by the best lake vcRBeln. To propel one mile 
a freight-car weighing, with load, 25 tons takes, <ou an average, over 5 pounds of coal, 
»o tbat on land a ton of 2,000 pounds only produces 10,000 ton-milea of oar and load, at 
Bay one-aeventh as mnch. Again, a ship costa only aome &50 per ton, a. steamer some 
tlUO per ton, and that steamer ton will be Rood for some 60,000 tou-miles per year, or 600 
ton-Diiles yearly per dollar of capital invested. Were railways equally effective per 
dollar of investment the 1^1, 000, 000,000 ton-miles and passenger- miles made lost year 
in the United States would represent a capital investment of only $135,000,COO. They 
actually represent a capita! of 89,607,000,000. 

It is needless to go fnrthei. The demand of the age being for quick and cheap tranH- 
portation, wo see at once why the day of j^reat ship canals is so visibly dawning. It 
is dawning, uot only for canals, which save groat sailing distances, like the Suez and 
Nicaragua, but also for canals like the Manchester, whioii save no distance whalevel^ 
but merely compete with railways, saving tlie disadvantage of breaking bulk. That 
caual is to be ^ mile* long, 26 feet deep, 120 foot wide, and to cost, if it uses op gH 
its authorized capital, some $49,000,000. lt« actual coat will be at least 835,000,000. 
Yt>t Manchester is a city of only 350,000 people, and the tonnage to be lieneS.ted by 
the canal, although as yet largely i>roblematica], is certainly small couipared with 
tbat which will be tributary to the Nicaragua canal, while the dues niUKt be trifling 
in comparison. 

At leaat one other canal like the Manchester is likely to be aoon stiirted in England: 
but nf course the greatest stimulus to ship canal construction is when more or leM 
Bailing distance is also saved, as in the Corintb, North Sea, and llaltLo, Cape Cod, and 
hair a dozen others now unitor way or likely soon to be. And of all canals which ever 
can be built, it needs only a glance at the m.tp to see that the Nicaragua, or otber canal 
th['ough the Central American Isthmus will save the greatest sailing distances. Even 
the saving by the Suez Canal is small in comparison. 

Thus between London and Canton the Suez saves 3,300 miles (10,000 against 13,300): 
Ici Bombay it saves 4,325, and to Calcutta, 3,626 miles, the average saving being abant 
.(.TiOO miles, while the Nicaragua canal saves from 5,000 to 8,000 miles on moat of the 
vuyages likely to be required. Between London aud San Francisco it savett neatly 
T,wO milea out of a voyage of 14,700 ; bctweon New York and San Francisco, 10,080 
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*jnt of a voyage of 14,840; iMJtwoeiiNow York anilCnntouit ia nboat r.OOinil<»Bhorler 
thanSnez, and over 5,000 »hortor than "ncound the Hnrii." As oomparpd with ibe 
tranacontineDtal rnilways it h only some (JO per cent, longer. 

The following talilo will be convenient for referenra in thia coutiection. The dis- 
tBuccH liBVO bean measured by routes most oonveoieut for sailing ships and slow freight 
Bleaniera. The distuiioeH for swift mail aod passenger steamers have not been calca- 
lated : 
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These are enoimoos advantages, ioBitrlDg that the Nioara^^na oaoal can easily cnl- 
leot 50 cbdU per ton or ko Diore 1 ban the Suez, or say (3.50 per ton. At i cent per ton 
per mile this wonid only pay railway lat«9 for 500 inilM, Miila in effect reducing Ihe 
competitive rail distance to 3,500 iniks, or as nuntly, may bo, half that via the canal 
free of tolI». What poaaiblu ohniic.u have the railways in a tompetitiou li 
moderately fast line of a team Hrs will makethovoyago in leas than two weeks, and all 
but espreaa freighta will be aiire to go that way, and save time as well as money by 
doing BO, while, more important than all, vast soiircea of traCBc, like ores aod timber, 
of wiiicli none ia now shipped, will furnish an 
pSiTt of the timber supply ot the Atlaolic coaat, 
the PaciBo coast via the cnnnl. 

We deem it therefore an entirely safe agsucuption that the traSio 

r half what will esiat after the canal has been throe ot font 
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<i1>(?ratioii. Rut tUn trafflo "In bIkIiI" hiMbcon E^nwiiii! raiiii1Iy nf Inte years. Eit 
niiiiM, pn'oiiumbly jmpanlal, liy tlio Iluruau of Stittiaiics sbovred as the trofflo " 
■ighti" 
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At tbe pcetent time themDBt moderate eatimatsB abow 6,000,000 to 7,000,000 tons u 
tbe probable tlafQo by 1S9G. Leaacpa claimed 10,000,000 aa the ntinimnm for tbs 
Panaaiu Canal in late years, bat that was cert.aiuly oxtravagnot. That it will be 
attained within much less than t«n yearn after tbe opening of the Nioaragna Can^ 
however, we regard aa aluioat a certainty. 

Now, even (i, 000,000 t«uH at t^.r>0 pni ton meana a ruvenuo of $15,000,000 per year. 
Tbe oporating expenaea onght certainly to he nmvb less tiian at Suex, where tbej are 
about (1,000,000, 80 that we may say that tbe revenne will pav 6 per cent, en aome 
♦260,000,000, and 3 per cent. <m85OO,OOO,00(^ with tbunrohability of gnmtlyinoreaBing 
BTon thosu large fignres. It is, therefore, apparent tnat itieally mattera little what 
tbe canal costs, aa respeota the expediency of oonatrnoting it, uuleas ita coat ia to 
exceed (200,000,000 ; and let any one with any knowledge of conatrnction look ovei' 
tbe proGlea and quantities wbich we pnbliab in thia iaane, and. aee where there i) 
leaflonable piobai ility of even balf that aam belDE reqnired for couatructiun. Tht 
actual coat liaa been nanally eatimated at some ^,000,000 to $65,000,000, and we 
conl'eaa we aee no reason why those Qgnies may not be realized. Rat we cm) alao see 
leaaona why tbey may pobsibly be doubled, and we therefore think the company ia 
eminently wise in not patting before Ibe pnbiic at this time any eatiniate uf tholr 
own, bnt simply Baying: "Here are tbeproGlca andtbequantities; jndgeof tlieooBt 
for yonrselvea." 

There will bu au inovitrible tendency to exaggerate the estimatea thna challenged, 
item remembrance that the $40,000,000 Suez Canal actually cost (100,000,000, anil 
the $120,000,000 Panama Canal coat over (aoo, 001), 000 actnal aud $350,000,000 nominsl 
to prove that it conld not be built at all. Bnt aa we aboived at some length in onr 
isane of Jnly 14, 1688, the conditiona at Nicaragna are vastly difierent from tfaoae 
Pauama. We can not again go over iu detail all the technical differencea, liut they 
are of the first impoi'taucB. There ia no iinsolvablu Cbagrea River problem; then 
is nmch leaa canal in excavation ; there ia innch lesa deep cnttiog ; there is no prob- 
lem of water snpply ; there ia no rotten, aiiding rock ; there are no endemic peali' 
lences; three is a stiff trade breeze the year round to maintain health and comfort; 
there is a prior knowledge l^m detail auiveya of just what ia to be done which waa 
wholly lacking at Panama ; tbeie is the advantage of all tbe experience gained at 
Panama, and of an official "baae" on tbta aide of tbe ocean instead of on the other 
side ; and there is tbe practical certainty of far better management, 

Tboso are enoimons advantAgea, and it therefore aeems to ns that no leaaonable 
man can doubt, lirat, that the canal can he built for (100,000,000 to (150,000,000 at 
the very most, and secondly, that it will be exceedingly profitable even at that rate. 
If so it ia quite Immateiiul what may be the preciae coat of Che canal, nud the only 
error to ha seriously feared ia of promiaing to build tbe canal for leaa than really 
proTea necesaary, a resnlt which uiwaya casts an injurioua ulouil on an enterprise. 
But it is not true that carefnOy made engiueera' eatiinaten are not generally aafe 
guides. If any one glances at tbe top (general) profile oji our inset sheet, audseeahy 
Uie contraat of blue and orange colors boir large a proportion of the length of the 
canal ia natural navigation, and how large a prnportion of what is left is mere dredg' 
jng work, involving lio nn certainties, be can hardly help deriving a most favoraUa 
kugnry for the ancceaa of the enterjiriae. 

We have always felt » regret, and do now, that the Government did not take hold 
of this enterprise wbcD President Grant negotiated a treaty to that effect andrecDm- 
Diended it. Such a canal ought t« bo a great highway of nationa, run not for pri- 
vate profit, but for tbe proOt of a whole nation at least, if not of the whole world. 
Bnt it waaeomewhat contrary to our national traditions, nithongh not more than onr 
river and harbor improvements wore when they liret began, and theo[)portnnii;Iuia 
passed. It is worthy of consideration, however, whether even now a truii roganl for 
tbe pnbiic interest would not require that tbe aame end should be attaluod rauiMQi*- 
bly by a Uovcrument guaranty of intoreat on bonds for oouatruction, in return fo* 
certain stipulations oa to reduction of rates as trnfflo increases. If the whole oon- 
dnet and coat of the enterprise be left to a private company, we do not donbt that 
they will be able to raise the money, bnt it will coat thera G to 8 per cent, iuateod of 
the 3 per cent, wbiob a Government guaranty would iuaure ; aud the coiupa-iy will 
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resBonalilr claim that, bnving been loft topneh tho onterpriEW through unaiilpil, t.hfty 
lad a rijiht to oajoyuient of tbu prolita of tlieir moimiioly, however groat, alllioiigh 
in the TjegiDuirij; ihey might have bMnn (jlad to aecopt tlio certainty of a uiodBRits 
prodb rather than the chance of a Krcatar one. 

Sue/ [iroves, however, that Hach companies prefer to reiluoe tolls conaKleralily oa 
traffio |rmw3, murely to euconrage its greater growth, and perhapa this alone will 
eerve as snlliciont check. Whatever he done we are satisfted from all the iiifonnalioD 
ne can galber that a few montha more will see the main coDtracts let, the money 
tor coustraction insnred, and the work which is already be)r|jii in active progresa; 
and WQ confidently look forward to eeelo); ita construction prove one of the moat 
honorable achievements of Americao enterprise, in broad contrast with the fiasco 
at Panama, which possibly for the moment niay be somewhat of au impediment to 
the company's negotiations. 

l-HB NICAHAOITA SHIP CAITAIl 

tFratn EnEiouering Nbwb, Septcmbsr 11, 1SSI.\ 
(The niaps and flgnres referred to nre oniitted.) 

The work on this ciiiinl licinj; now (iiii'ly boctin, eiigineersin general will he greatly 
inturcated iu the large colored sectioual profile which accompanies this issue and 
which gives the first inforniation as yet published of the precise nature of the material 
on Lbe line, without which, of course, it is quite impossible to form very deHnite 
views as to the probable cost of the cnual or the suSitiuocy of cali mates. 

We comment at some length on another page ou tlio general ht^ilna and promise of 
the enterpriee as shown by this profile and other aci:ouipauyiog information, and in 
this arbcle confioa onrselvea to a presenlation of the facia whicL must form the basis 
of any opinion in regard to it, so far as they are aa yet determined. 

We publtBbed on July 14, 1S8H, a general summary of the results of the iSSB snr- 
Teys, with maps and protiica: We reproduce in this issue three of these maps, with 
some oorreetions, viz, a general map of the entire lonie from ocean to ocean (^ig. 1) 
and detail maps of the western division (Fig. 3) and of the oanal and basin part of 
the eastern division (Fig. (3). All the rest of the route ccmsists merely of laLe and 
§lack- water river navigntion. 

Onr large colored iiiaet sbeat shows, first, a general profile (A) of the entire route; 
and secondly, detail prolilee to large scale of (11) the caatero division, Greytownfj> 
Deaeado Boein; (C) itiiddle division, Deseado Basin to Snn Juan River; (D) crest 
profile of the crest and embankments which together form the San Francisco and 
Machado Basins; (E) center line of San Juan River, showing the ohnrncter of bot- 
tom and extent of dredging required; (P) western division. Lake Nicaragua t« 
Brito. 

On all these detail profiles the material is aconrately indicated in a manner which, 
once ooinpreh ended by abtief study oj' the symbols, becomes vw^ distiuotive. Thus, 
red indieales i^tav wherever it appears, lied clay is shown by plain red ; bine clay, by 
red striped with bine; yellow clay, by red sttipud with yellow; white clay, by red 
Btriped with'white. Tellow indUata sand, gravel being indicated by black dots on a 
yellow base, and day and aaud mixed by red and yellow stripes croaaiug diagonally. 
Xoasu are indicated by black vertioal stripes. If it be a clayey loam, these stripes 
are on a red base ; if a sandy loam, on a yellow base. 

The distinction between rock and earthy mnterials of all kinds is so distinctive aa 
to be at once grasped by the eye, even witbont the aid of any special description. 
Thus it is hardly necessary to refer to the key at all, although 12 different kinds of 
material are Indicated, • 

In reference to the character of the earths, we may say, from personal eiaiuination 
of the samples of borings, and from the nnlversal t«8timony, that all the clays st — 

to he Biceedingly retentive of water. Even the niiied clay and sand seem to be 

excellent natoral puddle. The "laama" aroall of then] poor material t<i have about a 
canal bottom or dam fonndrttion, and where they exist miiet be got out of the way. 
Fortunately, ttiis material is not often encountered iu otijectionahle positions, although 
noma coiiaiderable deposits of it will be found nnder the embankment dams shown in 
Profile D. 

Tho profile ia reduced photographically from the very elaborate profiles which 
have been constracted by the company to the usual railway profile scales of 400 feet 
per inch boiiEontnl and 30 feet per inch vertical. Tlie reduced profile is to a scale of 
3,000 feet per inch horiiiontul or only one aeventy-fiftli as large, and proportionately 
for the vertical scale, bat as the reduction wns wbolly photographic the profile 
■till remaiuB minutely accurate, and may be enlarged to Tj times its present size by 
• magnifying glass, or othriwise, and still afford as great accuracy as the original 
profiles. We think it but due to Mr, Menncal and his able staflT of Rssist.inta to say 
that in a souiewhat large experience with plans oX this nature, we have never seen 
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»ny which gliowuil auol signs of oarefiil pn-pBrBlioti ; nor do we recall nny largp en- 
loriiri»e in wbinli tliero brta been Htiy npproaoh to cqiml paina to detetmiue prediselj 
w1i»( liad tu bo done before attmuptiuf! to do it. 

The basis of faot on which tlie si^ot.iunal part of tho proGle is conatruoted the 
reader haH befoie him in tliH pruGles IheniHelvas, whore tlie ponitinn aud denth uF 
the borings taken ia acouratuly indicated to schIb by vortical blaclc lines. A con- 
siderable number of additioaal bocings were taken too far off the line to be sbiiwn 
on it, bnt with this exception all the borings taken appesf, except along the brd of 
the Sua JanD River (FroHle K), where tbey were not accurately located, uor were 
tbey as cttrefully made as (he others, being confined for the most part to a anperficlal 
examination of the bottom by rods, all material which conld not be thns penetrated 
being called rook. It is not claimed, therefore, that this profile is as precise aa the 
others, bnt it is believed to err ohielly by too mnuh rook. 

The other boringa on all the profiler wore taken with boring tonla adapted for peue- 
trating earthy materials only, the Busuuiptioa being everywhere that the material 
below the lowest point to which the boring could be pushed waa rock, Thia leiidi 
to safety iu the eatiuates by exuggaratiug, if anything, the amount of rock ; and it 
IB altogether probable that, at a few points on the proBle at least, the auiouiit of 
rook ia leiut than la shown. Ou the other bund, in the foundations of the locka it 
would be a disadvantage if the material should not prove to Ira rook ; but the only 
doubt iu this respect is deemed to be in regard to Lock No. I, Locks No. 3, 3, 4, b, 
and 6 being quite certainly on rock, and the material under Lock No. I being at 
least hard material in which boring toula will not peoBlrate. 

Further bonngs by rook drills through the entire depth, rock and all, are now in 
progress at the great eaatern divide cut, and will afford details for Che subdivision of 
the "rock" into at least two classes, rock proper aud talpetata or Upeiale, two materials 
which differ very much in hardness and cost of excavation. The rook proper is a 
very hard, unatratitted volcanic rock, and of this the great rook cut in the east«m 
diviaion is mainly composed, with a coatiug between it and the clay of Uilpetalt. The 
last is a material we have often described, found cm!y in volcauio coantriea, and sup- 
posed to couHist of conaniidated vokaniu ash or mnd. It holds a slope quite aa well 
as rock, and also requires powder for ita economical working, being sometimes hard 
enough to serve aa hoildin^ material, but being much more cheaply excavated than 
ordinary rock, resembling in texture and hanlueaa a very much under-baked brick 
iTiore than any oCbar material with which we are familiar. Immense depoaita of it 
exist t.brouKhout Mexico and Central and South America. It will evidently tend lo 
reduce the oust of the work quite aeuaibly should there prove to he a cousiilerable 
percentage of this talpetatt in the material shown aa " rock " ou tho profile, bnt for 
the present thia coutingeucy is neglected. 

The extraordinary natural advantagea of this route, aa shown by the large propor- 
tion of it ou which there is a natural alack-water navigation, will be seeu by a glance 
at the upper (general) profile on our colored sheet, on which all this claaa of naviga- 
tion is colored blue, and all that part requiring caual excavation oolored orange. 
In the aggregate there is : 

Canal In excavation : 

Eaatside 16.043 

West aide 11.160 

Bixlooka 0.759 

27.067 mile*. 

Basin of the Deseaiio 4,220 

Baain of the San Francisco H.:tfi8 

Basin of Tola 5.504 

2L092 miles. 

BiverSau Juan 64.540 

Lake Nicaragua . 56. 500 

131.040 miles. 

Total length of route ■.... 170. OlO miles, 

Oontrasling this with the two great previoua canal enterprisea we have: 
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Tbne, alCboagli the Nicara^aa ruuto i^ the Iniii^est of the three, owing to a long, 
unbrxkea strutch nt 1'>11 miles uf free niLvigution iii the midaC (if it, tuu length of 
canal proper ta by far the shortest of the three. By petooutugen we have the folio tr- 
iug cuiupariaoii. : 



Wiea. 



KECArognn CuuL : 

Freonavlgaduo, buiOH. 

Free nan^tjno, like BUd rlTor | ISl.OiU | 

iTree iLHTigatioD, lake _ _ .,..., 

Total 
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The Paoama Canal is wholly in excavation, 4.3 miles of it being below eea level, 
anil iil.'i luiles nbovo sea IbtoI, ami luostly very mncli above it, as trill bo seen by re- 
ferring to oar pmSle of that canal pnbliabedJ tine 3, ISSil. Up to that date the com - 
paay'a eatimaie etonea 't<J,000,0OU cubic meters (6fi,000,()00 cubic yacda) while there 
waa aboQt aa much more work reqiiireil oven to make the lock caual. How many 
times more than this wonid have been needed to make a sea-levul canal we cau only 
gneas. As this project is ouw bopelaasly dead, however, we need not tronhla our- 
selves further with data regarding it. The total estimate of rook aud earth exoava- 
tioa for the Niearagaa Canal ia only 55,r)l:J,638 cubic yards, as shown iu more detail 

A previous mure dotaileil summary, differing somewhat decimiUly with that just 
given, but so slightly that it dnea not seem worth while to take the trouble t.o correct 
I he trifliug difference^, shows Che canal to consist of the following elements: 
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Th« oomjiiuijr, somewliat to onr regret, but wo can not say nuwisely, prefer not to 
pnt forwanl at this time ouy ratiujato of total oust ii liuu^vet. Thu iiuantitiea, aa 
oouipatwl liy tlioir i.'iij;ini«rH, tliuy am iiiiiCe willing lo give, aaii tliay are slven 
b«low. Tba tniiiHvene aud liingi tad i rial Bectio^a »a wliicn tLo quautitiea are baaed 
are abown hereiritb, aitd if tliey do uot niiit any one's idea« of what itiieh sectioiw 
sliould be, it is easy to recompate the qnaotitius from tbe -lata given in this iaaae, 
eiilier pntcisely or approiimat«ly. As lo tbe cost of tUe work pec yard, tliure has 
liecn so mncb discredit, just and utiJasC, ihron u ua xiicb estimates m the past, that 
tlie company as yet profiT to maintain an Entirely noucomniittal attitude, and tbej 
decline to fnrnlali iia with any estitnate od their part or what the work will cost per 
yard or in thu aggRgatc, ac lesHt until tho work boa heen actually let. They say t 
simply : "Here are our qiianlitiea; here are tbe proQles and cross sections on wbicb 
tbe qaantitiea are based ; the climatio and other conditiona, ao far aa known, are 
thus and HO. Make your own eatimates for tbe preaent of what tbe total coat will he." 
This privilege we exercise aliiewhere to so uie extent, bnt in tbo meantime wilt merely 
note that Chief Engineer Menocal's prtoea for tbe more important items In his eeti' 
toate or mas, which ho states he baa seen no reaaon to regard as too low, are as fol- 

Earth excavation per cubic yard.. $0,40 

Ea rib dredging do 20 

Bock excavation do.... t.W 

Rock nnder water do 5, 01) 

Stone pitching, rook furnished do 2.(10 

Concrete do.... 6.00 

Stone in breakwater (from divide unts) do 1.50 

Sheet piling in place perM.B. M.. 70.00 

Tn-Htleforilnmpingrock perlin. ft.. 23.00 

Clearing and glubBing per aore.. 100.00 

This includes the main itema of cost. The total qnantitios for the larger it«ms 

CUUstiardir. 

Earth dredging for oanal (all below aea level) U3, 4ml, 4iS 

Earth excavation (all earth above sea level) .' lO, 440, 308 

Kock esoavalion 15,008.347 

Rock underwater 575,445 

Total apart from harbor work 55,513,638 

Greytown uarhor, dredging 9, ffii5,4(i0 

Brito harbor, dredging 5,658,^98 

■ ■ ■- 14,714,358 

Total earth and rock excavation 70, "227,996 

Rock fillu (or dams and breakwaters (from divide cute).. . 4, 845,7ti7 

Earth tills for daois and break wateia (borrowed from eaniU excavation).- 5, 085, ITt 

Concrete {chiefly for locks) ....— 51t:<,675 

Stone pitobiug 94,813 

Among the niiacellaneons items provided for in the estimates whose adetiiiaoy can 
be most aatisfuctority jndged by their aggregate cost are the following : 

Outesfor the six locks {783,242 

Two movable dams or gnard gates 600,000 

Machinery for locks 5r)0, 000 

Buildings for locks 165,000 

Pum pi ni{ (chiefly for Looks 1 and 6> 200,000 

Piant for lighting and buoying canal . 372,300 

Crib piers at eniranoea to can^ (apart from breakwaters incladed iit took 

lilla). 783,924 

Three awing bridges acrosa canal 60,000 

las milea t«legrapli [{4,000 

Total of miacellaneouB items 3,578,366 

By adding the total of the above Hat to the product of the above list of prices my 
one can duti^rmiiie fur bimnelf what may be called the "visible cost," and be wilt Bdu 
it in the ncislilioiliood of (55,000,000. To thia them nnist beyond ali rjiiestion 1m 
added a very ootittiderable peiceutage for hospitals, xbops, coat of labor tinpply, do- 
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InyH by posaibla cpiilemioH. Even in this oniintTy we ahonlit adtl an a niaUer of 
ooiirae 1(1 per cout. to the nbove eatimnte fur ''Hu^iiiuariLi;' iiyil cout.iu^uciL's." Kor 
Ibia work there nTi^bb to bo bejoml all ([iieHtion n aonxiilHrably larijur perceutAga 
added, snd tber» luuy bo somii qnestion likewise ns to wbetlier tliere may not be slijo 
ftudlAndaUdes, etc., nbich will require nneillarKement of the propoaod crooH-auotiouii. 
Aa to that, howavar, we may Htty that there soums little chniiiaD of it In the ' ' ' ~ 
Took onts where alone it could beoonia an important conaideratiou. 

We ongfit to know abaoliitely 08 to tbta in a abort liino, whoa the boriof^s througli 
the rook are com|>leted, as above uult^, but in the int>aiitiina all the iTiiUcationB nre 
that the rook will hold a ateep ntope woll. TbiH weuuili-TNlRiiid to bu the general 
opinion of all enginoers and controotors who bavii examiued the out. Whatever 
other difDciiltiea [uay arise, there aeeuia no reasouuble ahauoe of there being another 
oase of a monntaiu sliding in an fast as BEoavated, the formation being quite differ^ 
ent from that at Pmmma. 

The general character of the alignment of the whole route is oorreoLly indioated in 
FigH. 2 and 3. About two- thinln of the route islanifcnt (omitting the lake, whioh h 
all tangent-) anil tlia remainder easy curvea of 4,000 to 6,000 feet radius for the most 
part. The sharpest onrve ia in the dlviije cut, *i° 10'. or 3,5^ feet nullna. There are 
two or three other enrves of about the same radios in the river, but for the most part 
tbe river channel U wide and straight. The precise alignment of the sailinRlloe is 
net yet regarded as abaolutely fisod ; thfretbre, we do not give a cornpli^tii table of 
alignment. A new alignment hits recently been shown to be possible fur the gteat 
divide cut, shown by the dotted lino A in !t)ig. 3, which not only aavea distniico and 
curvature but aavea about 1,000,0(10 onbia yards of rock excavation included in the 
above quantitiea. 

After the oompletion of the ohief enginecr'a report and ealimate, an advisory board 
to regiort on the practicability and coat of theonnal, as proposed by the chief engineer, 
was appointed aa noted in oar Isane of Jan. S6, the board conaiating of John Bogait, 
E. D. T. Myers, C. T. Harvey, H. A. Hitchcock, and A. M. Wellington. This board 
reported some time ago, but t-lio company ia not yet reitdy to give out the text of their 
report for publication for the reason above uotud, that they do not desire as yet to 
commit thamaelvisa even by impliualion to anyestimale of coat whatever, oonllning 
tliowselves simply to presentation of quantitiea, and other coutrolliugoouditiima. 

Aa for the two important and in a menanre oontrolling conditions of olimale and 
labor supply, wo understand that' the laltor is not likely to be a very serin uh diffi- 
culty. Owing to the nature of the wotli, oa abnre and below ontlined, the numlier 
of employ^ required will not be at all in pmporHon to tbo ma^nitnde of the work, 
since a very large part of it will lie ei:ecuted by mnohiiicry. All Ihe earth excava- j 
tioa may be olasbei! us dredging, since it will all be exenutcii by dredging machinery, i 
and this accounts for nearly 55,000,000 out of the 70,000,000 cubic yards of escavo- d 
tion. Forthiavery few men will be required. The 500)000 y.irda of concrete will 
also be mixed by mochinery and require labor in any amount for ramming only. The 
15,600,000 cubic yards of rock ia, moat of it ( 14,000,000 ouhio yards), in the two groat 
divide cuts, and will be drilled and hauled by machinery, requiring labor in large . 
anjount for Inadiug only. Here, however, will he the greatest demand for labor, aud 
possibly 10,000 men may be required on these two cuts alone. The dams and embauk- 
nienta are now to be all rook Gila, aud not built of concrete, as heretofore proposed, 
the auggestious of this jonmal in fdvor of ao cunstrocling the dama, made in its inane 
of July '28, 1888, baving been adopted by the company, thns greatly ainiplifying that 
impoitaatpart of the work. All the ekilled labor which will now be required for the 
dams will be only Tor a little abaet piling and trestle wurlc. 

It appears to be generally admitted that Jamaica nogroea will furnish the bnlk of 
the labor, and thai 10,000 to 15,000 can be readily obtained from that island alone at 
$1 per day, more or lesa. With tbo mistellaneons thousands who are qnite anre to 
flook to the work from all the other surrounding countries and islands, this ought to 
make the <iuestion of labor supply a comparatively simple oue; provided no long-con- 
tinued epidemics occur to drive away labor. 

In respect to the qncstion of health and climate, all accounts cononr that the 
entire route ia now and alwaya has been free from dangerous epidemic diaeases, aud 
from freqnent epidemics aa well. Like New York and New Orleana, Oreytown has 
bad epidemica of cbolera and yellow fever, but the laat was aome twenty years or J 
more ago. In regard to the western cnust, on which over a tlilnl uf the work ia >-it- a 
uated, there does not aeem to be the Hltghteat ground for any anxiety as to health con- *1 
ditions. The climate is warm tbronghont the year, and hence somewhat debilitatlug * 
for whites, but the rainfall i a moderate, and there la rather less cause for anxiety than 
there would be for sntnraer work in Teiaa, a great ameliorating Influenee being the 
brisk trade winds, which blow nniformly from the east over the entire length of the 
canal, and make the nijtiila cool and oiimfortable. The Importance of this aavantaj,'e 
nver Panama, where this trade wind ia wholly absent, can hardly be exaggerated. 

On the Bii'terii division thiTc is a gn>nt duitl of rain; about as much as at Panama, 
or a decided wetness throughout moat nf the year. There is also nut alittle eattntara 
(the Spanish name for intermittent fovor) wbio^ iu\iop\c*\ to^«» "v -*" "■■■ — '~ 
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Mrionn nnil futal dlBease. Bnt with proppr cure and caLiti"ii, suil avoidnnce ofivll ns* 

of Mi III Ulan to except a t>u)jil1 (litBO at ulghtafter work, tliere does not. aavtn to bii an; 

(lUHunlty Id keuiiiDg In Kood health oouljnuuualy in luuiterii Nioaragiia. Acunrilitig 

r W a great variety ufiDilepeiidenC iDruniiiitioD which haa como to ua from timo to 

Ih time, the graat and oaly eiiaeatial fur health alonj; the coast is Nlriut atteutioQ to 

■liygieDB. Yellow fa ver has never exiHtod coatinuonBly in Oreytown, as it iloeg in 

B.Bavaoa and Vera CriiE. It loay iinssibly become endeniio dnrinf;caDstructiouun'ea< 

P UTeful Baoitary pre cautions me taken, liecau He the town will be likely to bavea 

muithtooni g^rowtli to a coasidi^raUle size ; but the company, with eminent foreaigbt 

and wisdom, are now laying pipoa to supply abunduot pure water, and porpose 

Beweriog the town also, we are infortued, >ui soon as ilB growth begins. 

A most inipiirtnnt coiisideration in respect to this quest iim, nioroover, is this: The 
gijuoial character of the coast is a broad, low coast flat, through which the dred^'OS 
occuTH, endiiiK in an abrnpt escarp me nt, in the lowest point ofwliictitbe " great 
divide out" occara, tbemain crest in the vicinity being onwards of 500 feet high, 
and directly exposed to the trade winds. It is at thiscnt tliat the 1ju!k of the labor- 
ing force is required. As the work will last I'onr or five years at least, the oamp may 
be perniaueiit, and the conditions of insuring health Inagreat permanent camp 
exposed to the direst blast of the trmle wind and with an atiundunt supply of pare, 
cold water, would seem to be nnusually favorable That they are so, and that health 
might be uiaintained in such a oamp by strict policing, even if epidemica were 
raging in Grey town, seems to be the general opinion of those who ought to know. 
There is no use diaguisinj; the fact, however, that there will be danger of aickneas at 
Oreytown when the inevitable host of camp followers occupies it, unless, as ou}-ht 
to be done, the whole town can be pnt aud kept under martiul law- 
It is proposed to construct 35 miles of railway on the unsteru division, from Orey- 
town to the Oebou dam, and 18 miles on the western division, from the Pacific to tbu 
Xiake. It is now under consideration, however, whether the 10 miles of railnuy 
between Oreytown and Lock No. 1 can nob be saved, starting the railway from thu 
latter poiut, and using east of it the natural chain of water eommunicatioii shonu 
on Fig. 3, improved a little at points, until a channel can he excavated through to 
the same poiut by the first cut of the dredges. In that case, the breakwaters at 
Oreytown would be built by deposit of stone from scows instead of from railway 
cars. We can not see why the Biicgestion is not a, good one. 

The diuieuBlons proposed for the locks arc 6I>U &et long by 70 foet wide (increased 
(his year from 65 feet] by US feet deep. The chamber width of the locks will be tiO 
Tout. The Ssult Ste. Marie lock, the largest yet built in the world, is 515 feet by fO 
feat by 17 feet on miter sills, or 16 feet draught. The new look now building will be 
^00 feet by 100 feet by HI feet, on miter sills, but this great size is only for the pur- 
pose of letting througli several vessels at once. The main dimensions of the largest 



ocean steamers are as follows : 
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The above draughts is about all these vessels can draw 1>o enter New York ; tba 
" Plimpsol mark " is somewhat higher. 

The above seems all the data which it is necessary to give, iu addition to that 
given in our issne of July 14, IB88, and in the following article. This is certainly 
the most important engineering project now before the world, and we can not doubt 
will he triumphantly carried through to completion. Had tlie project in its present 
shape been before the Lessepe coogreKs of 187U, it can not reasonably be donbted that 
oveu that most prejudiced body would have adopted It nem. eon., as it is from every 
point of view so vastly superior to that at Paoainn, and the Nicaragua Canal would 
nowbe open to the world; bnt, unfortunately, there was only the old survey of 1872-'73, 
with its 20 locks, 4 dams of Che San Juaa, Hi miles of extra distance, aud 49 inataad 
of 27 miles of caoni excavation to lay bslbro that body. 

Preliminary work has been now for some weeks iu progress on the canal, mainly 
in the way of getting the camps establisbod; water pipes to supply Oreytown laid; 
railway located and right of way cleared; deep drillings iu:ide through the rocle 
out ; harbor works at Oruytown started, etc. No contracts bave as yet been let, bat 
negotiations are iu progress with several parties. When the contracts are let they 
will probably be very large ones, to three or fonr parties only. We nndi-rntand that 
/rJie^nestionof raising the money is now regarded as merely one of detail, not of dif< 
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The active aud aucceggfnl iirosocntinn of work on the iuteroceanio v 
tlirougb Nicarai;iia iu a maltor of aach vital iuiportaace to tlie Fuoilio coast ttint tt 
eboulA receive the cordial support of all out people. Lilce all greiit worka of tbia 
cliaracter, bowever, tlie far-roaching reaulta are Uttla coosidered by tlioae 'vrhoae in.- 
teresta will lie the Diost affected. 

WbeD the Bubjeot wae firat introduced tu tbe |ieople of this coast in 1880 Ibe grow- 
Infjintereetof agrionltniiatg was met by the assertioD that tbe railways wonld furnish 
ftll the neoegaary traueportatioa for wheat t« Attantio ports, wheuce it could be 
cheaply oitrried to Europe by aea. Tbe promise was not fulBlled, and tbe Cape Horn 
Tuule etill controls the PaoiHc coast wh<uit trad', which is as much a gamble as any 
haEBrdouH game of cboucu onn be. Ships are unw generally chartered and luodnd by 
one party ; the cargo is pnrcbsflfld, loadi'd. iuanreil, and sails on its voyage of four to 
fonr andft half monthsof /reo itoi'Offe, iliiriug which tiuioit tiinst bo diaposeil of. fre- 
qaeutly at a loss, unless, as a last resort, oousigued to an European firm, in which 
case flcitnmiaHions and the usual multiplicity of charKes Kenerally make a heavy loss 
to tbe shipper. The market here, under normal oonditious, follows tbe English 
market so closely that it is seldom that n cargo Just loaded shows any pioSt with 
cbargCH added ; often on the day of aailiug it sUowh a loss, and becomes a gamble, 
with chancea against the Bbipper. It is a noticeable tacf that fortunes have been lost 
here iu the export wheat trade, while nono bam been made. It is not in the pre- 
eeience of humanity te foresee tbe future ; to correctly forooa-ft tbe rainfall and 
weather montha iu advance, and to correctly gauge crops at the four iiuarcera of tbe 
globe not yet planted ; it becomes a gamble against the forces of nature. Such baa 
been the Pacific coast export wheat trade ; snoli it wUI cease to be tbe day tbe canal 

The time for transportation will be reduced to heenty-fiee day^ eaiy aiaaming, and 
the distance deareaeed by 10,000 miles. Wheat will be shipped as other merchandise, 
in any quantity, from 5 tons to 5,000, already sold by wire, or consigned with a mar- 
gin already ascertained, with a delivery practically assured within a day or two. It 
will become a mercantile transaction on comparatively assured profit, however small, 
tbe gambling element almost entirely eliminated. Tlie producer of small or large 
quaotity oan ship his own product, if be wishes, as ocean eleamers wilt be always 
ready to receive it, or any other freight, in any qnaatity. Oeean traiiiporlaUint U the 
chfapest ibtown to eommerce, conipariug witb average railway transportation as one to 
five ia cost, and the ocean is Irre to all; ailrnittinc of no pools or combinations. It 
is God's great highway— nature's auti-monopoEy rente, a road that never wearsoutl 4 
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One large ship cnn carry a cargo equal to twenty railway trains of ten cars each. 
The completion of the canal will open tbe morkots of uortheni Europe to Cali&mia 
froitsaud garden products, by the use of steamship refrigeratora. A temperature of 
3MO to 40O Fahr. will prevent decay in fruit Indefinitely, if the cold atmosphere be 
devoiil of nioiatnre. Fresh roeata have been, for afew years, successfnlly transported 
in tbio manner from Australia and New Zealand to EtuT>pe. Tbe transiiottationa of 
meatfl in refrigenitors on sea voyages rnqiiirna a teiQperatnre aliout «6° Fahr., which 
much more HnvtTit test Iban will bo required in transporting fruit. Tbe past 
has opened tbe Eastern market to our bortioutturiata, and they can fully ap- 
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pn«ls(« Ib« hIUI itntaivt BilvKntaera at a wutrket in norOterit Europe for titeir grapefl, 
paan, paacbuB, I'tunM, ariuigos; itll tho vatinl prodnotaiif the orchard ami thefiuin| 
arriviOK tbore iluritiK n porlipn at the jnar nt > time wlieo local iirmluoto of this 
ebaraeter ue not to Iw imrctiosoil at soy price. With euah a demiuid added to oni: 
doniivtio market, ovDriiroductiuu will bo iniposaible. 

ThH«xporlliiMhT[ra<l« of the nortUwciit coast will be vastly iuvnuiKeil by thewatei- 
way through Nicaragiia. Already ocoDsionul cargoes are eeiit via Cape Horn to En- 
rope, and via cire to tho caatcra sealnard, Bat when lumber can txi freighted at 
mateTioUy decreased coat, atid lu one-llflh the time, the trade will rapidly grow in 
ImportaDce. Kuropo and oar Kosti'm seaboard is niuslly denuded of timber, and thf 
demand will eti-ailUy HU^incittntiiuproviutf prices. Tim States of Wiisbiiigton aud 
Oregon, ao well as the Territory of Alofaua, will Id this trade promptly rLtallxe the 
hcnclit of the new coiiiinrrciul route. 

The trade of India, China, and Japan can not fall to he greatly affected. The Sue* 
route willuo lusenr bo able to supply our Atlantic ports witli tea, silks, eto., the 
roule acri'iwi tlii< Poctllo and via Nicaragua being three days' ehnrler steamiDg djt- 
taace, under umch more favorable euiiditious aa regards navigation, with Houolnla 
■a a port of call aud coaling station. The mistaken^Hilicy of nakiiig our Pacific oowt 
ports Koy ttaUowmoAKew York the main distributing point must then bo discarded, 
and distribution />«■> the Paelfin eoagt tatlaard will be the aius of railway companies 
-with termluats at Pacific ports. The diversion of thia trade need noC be fewbd at 
San Franciseo, and the conditions cuqneot«d therewith, now impnsed upon as by the 
present railway polioy, can not well be made worse, as under them we have been 
gradually losing tlie trade of China and Japan, wliioh pruptrly belongD to ub by ge- 
ographical poflitiuD. 

The temtorj in uorthwestcm America tributary to the canal will exteud to the 
Arctic Ocean and eastward to the lOIPmeridinn. For five months in Iheyearwnier 
communicatiuu eastward rrnm the iulcrioiof the great northwest is ont off by froKen 
lakes, rivers, aud canals. During this jicrioil, instead of yearly avtaitin^ the open- 
ing of navigation, transportation to thePacihe coast will solve the qnestion of time 
and interest, with the asxietance of the open waterway through Nicaragna to Atlan- 
tic ports. This alone will niore than compensate our Western railway systeiiiB for anjr 
diversion of tiado cauttcd by tlie canal, and, with tbi- ailoptinn of tbu polity of dis- 
tribation eastward froni Pacific coast posts, will malerialiy improve Iheir eamjug 
capacity, independent of tJie rapid development of the Paciflo coast afterthe open- 
ing of tne new waterway. 

Tke J!eherie» of the Facijic coait, niiw in their infancy, will add to the reViHiaeB " 
of the canal, and greatly increase our shipping interests. Already the attention of 
parties engaged in tLia iudcetry on the Atlsntio coast has beui attracted to this 
new field, and when they cau place their vessels on the fishing ground in a compara- 
tively short voyage, aud return cargoes niibrukeo in Imlk, there will be indncement 
for a large aud remuueraiive buEincse. We have coUKidered IhUH far only the cobmwp- 
eial advantages of the Nicaragua Canal; much more might be written on this branch 
of the subject, but the Ijmita of this paper forbidding, wc must pass on t« the consid- 
eratlon at political conditiona. 
'^ Tho construction of the Nicai'agua Canal nnder present auspices will secure the 
dmniaaEioH d/ EIib T3m.Ud Stala over the Jvierioan Conliiienl, pulitioallf as well as 
oommercially. The position of Lake Nicari^ua isnuliiue; Gibraltar is not a oircnm- 
fitauce to it in importance. A naval station on this inland sea, with fortified lermiai 
and an efficient tifet, will control tho Allantin eautward io the Windvard inIoMrfi oT 
tJk« Weit Iniies and westward to the Hawaiian Ulauda and Sarnoa. On ita ftesb 
waters iron-clads cau lay witiiout diuiuiaheil speed caused by fonl bottoms, witb ■ 
fresh wat^ for hollers, in a doliKhtful climate, splendid harbors, Hnrronuded by ji 
territory producing maintenance for the personnel of fleets and artnies. The nntioit 
tfiat, vAOt tke Niearaguaat OoverniMnt on a joint agreement, conlroU Lake Nicanisua wilt 
then control the destinj/ of the IS'nlern Htmiephere ; it will be, iu fact, a ctynttant 
auariion of the Monroe doctrim; securing respect for its wqiilromeuts by the peacea- 
ble possession of power to assert them. The foreign policy of our country will be- 
come of greater importance every year. A nation of 65,iH)0,000 can not ignore, at 
this age, its national responsibilities and uiaintaiii its setT-reapect. The protection 
of its citizens and their property abroad is as much a duty oh government at home. 
In vain may we seud out commissions to seek oullelsfor our products and maun&c- 
tnrcs if we do not propose to follow Lhem with onr naUoual prutcctiou. The public 
demftnd for a modem navy iudicales the will of onr countrymen on this niomentoua 
question. 

One great advantage possessed by the Hicaraguau Ciinal over any other pn^ect 
of the kind is tho fertility ofld retoaree* of the terri'ors through which it patea. 
The Bnes Canal bus a snndy desert on each side ; the Panama Lilbmas is a region of 
floo<la without local resources, but Nicuragtia is ono of the garden »pol» of tl\c worlA. 
Witb a climate tomporod by the uorthcist trades, which, in this favored region, blow 
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peronuially nCrow theBppiil>liu, witii h fertile soil, aaanred raiufall, and iuturual vtt- 
ter coiuiniiniuiLtion, we Rliall tliure bos a duvelo|iinent of tvBoanwia Bbottly allel the 
canal IB opuued irliicb will alone pay tLe coat of itit maiDlonance, aoduidiii its in* 
creasing divideDils. Coffee, sugar, Qooliioeal, indigo, the fiuest cocoa in the wotid, 
India rubber, cottou, and all the ttopioal Irnits are among its jiToduutioua, while a 
largo part of tbe Republic is covered with valaable iorests of luabognny, cedar, 
crenadilln, black walnut, ebony, and various dyuiroods. In the oiistern department, 
bordering tbe lakes, are fonnd rich mines of gold and silver, boinu of wbieb bave 
been worked for years, mostly by Euioi»eaii oapitol. When Lake Mouagaa has been 
coDoected with Lake Nicaragua by tbe abort canal provided for, and all tbis fertile 
region ia connected by water cominniiication, eupplemeutcil by railroadH, it needs no 
prophet to predict the devalopment which will ensue ou itiia higliwiiy of tba wocltl'a 
commerce. It would demand a canal on its local oonditioua, aside from its uharaclei 
OS an interoceanic bighwar, 

What oim fre expected from tie canal firtanoially t This fuudamentat question is 
worthy of critical inveaBgatiou. 

The character of the work, with its twenty-eigbt miloB of canal in excavation on 
the eurface, with its oasily-Bolved engineering problems, the most difficult uf whieh 
(tbe restoration of tbe harbor at San Jnan del Norte) is already partially solTcd, 
permit ns to predict that its limit of coat can be assured with reasonable certainty. 
The several enrveys have been exhanative and Bntisfactory, and tbe borings have 
famished the necessary information as to matflrial tu be excavateil. With this 
abundant data, the euginecr'a eatimatc la {64,043,iilJ7, ezclnaivc of intereat during 
construction and bankers com missions. The careful report of the caual Dummittne 
of the boanl of trade of Bun Fraaoisco (of which tbe writer had tho honor to be 
chairmaD] in 1680, places the estimate of possible cost at 1 1 00,000,000, aud we now 
see no reaaou for inorenaing tbis except for trie aiibatitation of larger locks, whiob it ia 
ikow propo80<l to iucreaae to the following dimeiiHiuns : 1,000 Iwt lou<;, IDO feet wide, 
and 30 feet deep, wbieli will enable two to four ve'<aula to piuvi through at one look- 
age. The estimated tonnage by the report of 1860, Blliiiiert to, waa 5,000,000 tona 
per annum. Subsaqnent developmeuts assure ns of 0,000,000 tens before the canal 
can be completed in lb'9T. At (2.50 per ton toll (iibont the same oh now charged at 
Suck), this will make an annual revenue of f 15,000,000, from which, deduoting tbe 
liberal eatimate of $1,000,000 per annum for ojierating expensBS and repairs, leaves 
a net revenne of 14 per cent, iwr annum. Even if tbe coat ho inereiMed to 
4150,000,000, wo have a net revenue per annum of Di per cent, Tbe Sner Canal, cost- 
ing $04,000,000, bus returned larger divideuda than these, and is still increiming. 
Thesi' t-stimutes do not include Ihe local (rojjic, which would rapidly develop into 
largtr proportions, or tbe panmger trafflc, which would he large, for a trip through 
tho Nlciirugua Canal will become a favorite recreation, owing to the beauty of the 
scenery and the climate of the lake region. There is not it doubt that the property 
would start out on a paying basis, and rapidly develop into one of the best-paying 
investments in tbe world; ultimately better than tbe Suez Canal, which servM to 
divert a commerce already developed, while tbe American Canal has all the possibil- 
ities of an equal traffic, with illimitable development in the future. 

Tbe lockage question ia oneof interest to at udenta of this subject, and I may be per- 
mitted in this connection to quote from tbereoent report of Cb.irtea T.Harvey, C.E., 
regarding the operation of tbe luck canal at Bault S.tu Marie, between Lake Superior | 
and Ontario. This work shows the following comparison with the Suez Canal (watet 
tbe year 1«89: 
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The American lake canal with lock hM thus exceeded tbe Suez Canal, in 1889, 3i) 
pereeal iu voyageiand \Oper itent in freight, and, therefore, rauka first as to oonmicrce 
among the world's BTtificial water ways. And thia was done in «ei'en montlit' day and 
night work, against tbe twelve months at Suez, the American work having been 
hlookedby ice during fivHmoutba of the year, approximately. 

Why this enormous dovelopmont of tonnage, except that it ia nna]iproaohably 
cheaper than land carriage can ever bo t Eleven minutes fills the lock and eight 

' LUtea dieobarges it; ST vesaelaliave beeu piiaaed throogb daily. Ou tbis sbuwiug 
capacity of the Nicaragua Canal with onotiet of locks mitybu placed at 11,000,000 
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totia por itnDuin, wliiub can lin doubled by daplicatioK locIcB, m tlin water need for 
l(ii;kui;« with onu sst of lookB is only 10 per cent of that now l>eing diMihnr^d by the 
Bio San Jiiau at ordinary lake leTel, withoot regard to rainfall ami withimt lower- 
iog the lake leTel, The expense of operating locks is well attested by tbe Lake Sn- 
perior Canal, where Dearly 4,IJUU,0D0 tons were lock-lift-ed in IH^ at an oxpoose 
uf (36,000, makini^a rate of /our-lejiiha of a mill per ton. The liability to acnidenC is 
illnstrat«il by the eiperieuce of a third of a century at the same water way. Tbe lock 
gates are operated by hydraulic power and guard gales are. placed at a proper th«- 
tance, to be used when necessary . Occasionally minor nccidents have occurred at tbe 
eptrauce of the lock, but DOthinK tliat oiaterially ioterfered with tra£Bc. Alluding 
to tbeworkoftheLakeSuperiorCaoalMr. Harvey writea i "Ibaveseenfifteeu steam- 
era, some of 3,U0ti tons, as pasned, patsing, or tcailiiig to past f7ie lock», and within one 
hoar all had disappeared on their respective voyages." I may conclude these obaerv- 
atloDB on locks by qnoting fyom tbe report of tbe board of trade of Baa FranciiMW, 
publiebed In 1)^, before alluded to : " We see no reason why tbe philosophy tbat 
nature teachea should not be made use of to conijuer tbe obstacles tbat nature placM 
berore ds ; and we claim that it is better and more reaeouable to carry a ship over a 
Bommit by means of lift loeka than to build a aeii level canal at an inoaloulably in- 
creased cost." 

Tbe Nicaragua Canal, supplemented by incroaaed facilities for diatrilintioa by rail, 
ia tbe great need of San Francisco and other Pacifle coast porta. It will certainly 
cbauue tbe highways of commercial "transportation ; hut, where a temporary injury 
la inmcted,a tbree-lold compensation comes with the adjustment of tbe new conditions. 
Our coast, our country, and Ihe world are ready for tbis great and beneficent enter- 
prise. It will be a prosperous day for San Francisco wben its wharves are crowded 
with ocean steauicra which have passed " tbe Gate of the Pacitic," and through tbe 
Golden Gate to our commercial metropolis. The ocean — God's grrat highfeag — will be 
open to us, with a redaction in distance of 10,00(1 miles to European and Atlantic 
seaporta— two- thirds of tbe navlRable distance discarded forever— nearly une-balf of 
tbe earth's circumference. The American flag restored to the ocran ; American sea- 
men ready to defend their country abroad ; inoreased markets for our producers ; in- 
creased buaineasfor our merchauta; incroaaed valuM for our land owners; all these, 
wilh increased preatige and political iulluence to the great Hepnblic will follow the 
opening of this ocean highway. Before the dawn of tlio tweutietb centnry this will 
bavii been accomplished, njarking another epoob in the commercial biatory of the 
world; a monument to American energy andabenlson to mankind. 

William L, Merkt>3 — 
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NICARAGUA CANAL CONSTRUCTION CO\tFANY. 
REPORT ON FINAli LOCATION OF THE CANAL. 



flly A. G. Mksocil, Vhirf E 



New York, Jannary 31, 1B89. 

To the FrMidmt and Board of Direoton of Ike yicnragua Canal CoMtrnction Compemy! 

Grntlkmen: I have the liooor tosuLuiit tliB following report of Ibe leanlta of tli« 
finul surveys for the locution of the cauxl Ibrongh the torritory of the Repablto of 
Niciiragaa and io that of Coata Bica, by tlia Niearagoa Canal Construotioa Company 
u[i(teT oootracC nith, aad on auoount of, the Nicara^na Cacal AsMoiatiou. 

These aorreys were comumuced iu the early part at the month of December, 1887, 
snd were conducted with marked ability and mi i form devotion tu duty by eight well 
equipped parties, Huppleuieuted by a w el I -or gnu i zed and efficient ineilioal deijurtuient 
and the neceMary force of draughtsmen, attiata, olerks, ateDugrajiberfi, and other 
anbordiiiate aaxlHtantH. 

The eight parties comprisios the rogolar field workiuK force were divided as fol- 

8ii land sarvejiug partios, eacboomposed of one engineer in charge, four aBsistaots, 
and frODi filteen to twenty laborera. 

One hydrographio party with one engineer iu cbarge, three assistauta and ten men. 

Ooa boTJog party in charge uf an engineer, with («u laborers. 

Id addition to tnia periuaneut force, two or three smaller parties, eauh composed of 
one or two engiueers aoit a aufiicient number of ahsiatauta uud labiirera, wore cou- 
etantly employed in carrying out local snrveya aud reoonnalsaanoea, either in advaucB 
of the locating force or Hupplementing the location by local detailed sarveya at 
places where additional iufiiriiiaiion was regarded as necessary for a more perfect 
kuowledge of the oomplioated topography. 

This large and efficient force waa kept oiiDatantly employed from the 16th of Deoeni- 
ber until the latter part of Jaae, wbeu the advatided state or thit work made oeoea- 
sary a reduotiim iu the number of employ£a. Id fact, at this time the oaual had 
been located from tbe Atlantic to the PacJhu, and but little information, and thisuut 
essential to the solutiou of the problem, but desirable only iu order to arrive at the 
degree of accnracy prcGcribed by tbe company, remained to be obtained. Some of 
the engiiieccB wore then ordered to the company's omce in New York, lo be eugaged 
in platting aud developing, in a compreheusive and concise form, the resulta of Che 
field operutiuiia. The field working force was reduced to three aurveyiug parlies and 
the boring parly, wbioh foroe has been actively at work and ia still engaged in mak- 
ing looal survey a, cross- aectioning in the viciuity of tbe canal work, locating the 
fiowage line in the &aa Francisco Boain and iu the valley of tbe river San. Oarlos, 
and eniTeying for a cannl between Lakes Managua and Nicaragua. 

Tbe work accompliabHd to the present time may be aummed up aa foUowa : 

Fir»t. Location of the canal irom the Paoilio to Lake Nicaragua, with unmcrons 
orosa-fiections and the anrvey of tbe Qowage line in tbe propoaed basin iu the valleya 
of the rivers Qrandeand Tola. Thtongh these Tnlluya twolocationa have been made, 
one for a canal in excavation throughout and the other fur a canal partly through a 
deep basin. Both have been loialed with thu aauie care and attention to detail. 
wft. =. ..i.. ........ ;.._j _-i.i •!.; ropgrt ia baaed on (he latter ular 
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,......_ „ .. --, there need be no delay id 

ptfgt«aaiit the work wbea a Qaal deoUiun is reocheiJ. 

Stooad. The hydniK''*P''io party hae oompletod tlie survey of the harbor of Brito, 
of tBe west coast of Lake Nicaragna, in tbo vicinity of the moutb of the river L^ijas, 
of the east ooaat of the lake at Fort San Carloe, several local eurvey e in the rivei 
San Juan, and the survey of Oreytown aud adjacent coast aud lu^oons. These sur- 
veys have been carried out with remarkable skill and accaracy and very much in 
detail. Id the lake the soundings have been carried out beyond the 40-faot contour, 
and offshore at Brito and Greyiowu to the Q-fathom line. !□ the iuuer haibors 
and in the rivers in the viuioity thereof the exaoC contour of the l>ottoni can be de- 
teimined by the aumorous aoundings taken. Obaervations for determiuio^ thu our- 
Tenta, both inside aud ODtaido the harbors, fur the ditectioa of thu winds, and for the 
lise and fall of the tide, have also been taken. Atl this oompriaes a mass of most 
valuable data, which has been nsed to great advantage in desiguing the neoeAsary 
work for the improvemetit of the harbors and in estimating the amount aud cost of 
tbe dredging reqnired therein. 

Third. Local surveys have been made in the river San Juan at all places where the 
data on hand were deemed insutllcient for a close estimate of the aujuuut aud oost of 
excavation needed, or to determine with reasonable precisian thedifUcnltLea likely to 
be encountered lu the coiislruction of dauis, embankments, or other works entering 
as important focton in tbe general scheme. 

^oartA. Tbe river San Carlos baa beeu surveyed frnin its conQueuce with the San 
Juan t« a point about 3 miles above its tributary "Tree Amigos," where the con- 
tour 106 feet above sea level waa reached. Prom that point this 106 feet contour has 
been inet rum entail y located, east of tht< main river, and up butb bikcks of all its trib- 
ntariee coming from that side, following all the sinuosities in tbe expansiooa and con- 
tiaotions of the valley until Oohoa was reached, at the south abutment of the pro- 
posed [lam across the river Sau Juan, thus establishing, beyond a doubt, the praoti- 
oability, at a comparatively small cost, of impounding the waters of the San Carlos 
at tbe elevation of 106 feet above sea level, as raised by tbe proposed dam at Ochoa. 

F\fth. The survey of that region &om the valley of the Machado above the site of 
the dain at Ochoa to Qreytown has been the subject of much labor and serioos con- 
sideration, and has consuinod mnoh time, and not leas than four-Gfths of the labor of 
the expedition. The primeval condition of the country, covered as it la with dense 
vegetation aud high forest growth, through which no extended view can be obtained 
from any point, of itself renders an accurate knowledge of its topographical features 
both laborious aud dilJBonlt to obtain; butif ladd to this theabsolute want of means 
of commuuication except by canoe through capricious water courses, of which but 
little information has beeu acquired by previous explorations, aud an unusually oom- 
plicated topography, in which exteusive swamps and more or less connected ranges 
of hills are constantly met with in such an irregular and unexpected manner aa to 
baffle completely all calculation ua to its actual uoitdition without an iuntrumental 
examination of every iucli of the ground, some idea niay be gathered of the difflcul- 
ties with which we have been eoufTouted. 

Two routes through the last meutloued region had beeu proposed by previoue sur- 
veys; and It was the object of the association to make a thorough examination of tbe 
entire area so as to eliminate all doubtful questions, aud, with a per&ot knowledge 
of all the conditions involved, to select that route presenting the greatest facilities 
for the construction of the canal, both in regard to the economy aud permanuuoy of 
the work. 

One of the rootes extends on a nearly direct line from Ochoa to Oreytona, and has 
been deaiguated the "Upper loote " by reason of its being located in the upper part 
of the valley and its moat striking feature of retaining and extending the summit 
level to witbin a short distance of Oreytown il«elf. 

The other is known as the ■' Lower route," siuoe it (lescends to the valley level of 
tbe San Juan a short distance below Oohoa, stretches along and at several points 
lUDsin close proximity to tbe bank of the river, until it reachew Punta Petaoa, above 
the San Juamllo, where it turns to the north, audby a straight line reaches Graytown 
at about the same point as the " Upper route." This route was located by the 
United States surveying expedition of 1872-'73, and the former was the lesnlt of my 
HUTvej's of 1S85, conducted by order of the same Government. The work of reloca- 
tion was undertaken fur both routes from end to end with the whole force of the ex- 
pedition, previuos explurations and surveys being ignored except for the infurmation 
to be derived tbereliom and fur purposes of comparison, tbe object being lo improve, 
if pOBsilile, on what had already been done. It required the constant labors of six 
Burveying |>arties, and the boring party six montlis, before the location of the two 
roateH bml buuti elaborated and advanced to the point where a lair comparison of 
their relative merits could bo mode ; and, tiiuce thesnleotiou of the " Upper rente," 
■ two putiea have Iwen engaged for livu utonths in purfcotmg the loeaUo& and 
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strnction of tlio canal. No [irobltim lias bauii luft unaolved, aod wbat is now \>to- 

scuted aH the ruault uf those arduous labors tsau autual reprefieotittion of thonalMral 

eondiliOBi. 

TBS PROPOSED nODTK. 

The proposed roate from tba Atlantie to the Pnoi&o is in general direction and, yiifh 
but slight iitmlilicatioDS, ideiilically (lie same as that ]iT<i(>(i3ed by me in 18Sr>. TUo 
changes introduced coiinist prinni|iftll.v iu the additiou of two now bfiaiua, ujid the 
e£t«n8ion of free navigation in the SaoFiauciaco Itosin, by which the length of caual 
in excavation lias been cousiderably rediiai'd, with proportionally iucreaaed facilities 
to navigation, and tbe problem of draining the connlry traversed by the oanal satia- 
faatorily solved. I 

Sao Juan del Norl6 (Oreytown) on the Atlantic, and Brito on the Pacific, are tha 
termini of the canal, the Intal distBiice from port, to iiort being 169.449 miles, of which 
26.763 milea will he excavated canal, and 14-J.6o9 milea free naviifation by Lake Nica- 
lagna, the river San .lii.tD, and throngh basins in the valleys of the streams Descado, 
San Francisco, and Tola. Lake Nioaragna ie necessarily ihe snmmit level of tbe 
canal, and its elevalion above mean sea level is taken at its mean as UO feet. It will 
be connected with tbe Paciflo by two sections of canal in excavation and the ToU 
Basin, and with the Atlantic by slack-water navigaliim tbrongb tbe valley of the 
river San Joan, and a secies of basins in the valltiys uf the San Frauoisco and De- 
eeadu, conneoted by ehort sections of canal, tbe sea levnl on each side being reached 
by three locha which have been located aa near us possible to tbe extremities of 
the canal, viz, 'ii miles from Brito and ISJ miles Ixom Oreytown, thereby giving 
B clean summit level of 15^ miles in extent ont of a total distance of 169} miles, as 
Htated above. For the purposes of this report the whole route baa been divided into 
four divisioUH, viz, es^tem, San Frauoisco, Lake and Biver, and western. 

Easlem division. 

[From the innBr barbor of Sua loan del Non« (Groytuwn) to Iba Bun FtuiDlBco Baain, lg.8M miles.] 



n Deseado interferes with the coarse of tlie cannl it is to be diverted by artiUcial 
channels. The firs^ 9. 097 miles of c.inal will be at the level of the sea, forming, prac- 
tically, a prolongation of the harbor of Oreytown, the width proposed allowing ample 
room for Ihe passage of vessels going in both directions. The excavation will be en- 
tirely tlimugii flat alluvial deposits, as shown by tbe numerous bociu^-s taken along 
tbe wtole line. 

The first lock from this reach will have a lift of 30 feet, and the anifomi dimensions 
of chamber adopted for all tbe locks, viz, (fiO fftet long and 70 feet wide. A suitable 
bit of hi eh ground for the site of tbe lock is met with in the lowei valley of the De- 
seado. From tbe head gate of Lock No. 1 to Lock No. 2 the canal follows the val- 
ley of tbe Deseado, which is here partially Hooded bv the construction of fonr low 
embankments connecting the site of Lock No. 1 with t^e sides of the valley. In this 
manner tbe canal excavation, which here consista chiefly of a stiff, rod clay, under- 
lying a thin strata of loiim.is mnch (educed, and the drainage ecouomioally and 
efficiently controlled by snitable weirs of ninxlmnm Hood capacity. 

Lock No. 'i, located 1.258 miles above fhe head gate of Lock No. I, haa a lift of 31 
feet and will test on sotiit ground, a bill on the south side of tbe valley aSbrdtngan 
excellent site for it. 

Lock No. 3, with a lift of 45 feet, is located 121 miles from Grejtown and 1.927 
miles from the head gate of Lock No. 'i. This section of tbe canal occupies the lower 
basin, made in the valley of the Deseado by the erection of a dam 38 feet high and 
],!<D0 feet long across the stream, and two embunkuienls of an aggregate length of 
1,4(H) feet and abont 20 feet high on the top of the confining ridges. The only esoa- 
vation needed tbrongb this basin is in cutting across three low hills of ted olay. 

At this point the valley of the Deseado is spanned by an embiuikoient 70 feet high 
and 1,050 feet long, resting on two high hills, and the gaps on tbe ridge connecting 
tiiis embniikraent wilh the sides of the valley are closi'il with aiimlJpr Binhankuienls, I 
aggregaliiig 5,f00 foit on the crest, with an avetago height of -JO fi^et to tbe level 113 I 
leel above aea level. By thia nipiins a banin 3,086 milea lung is created in the valley ' 
d-tba etteam, iu whiuli a depth of from 3Q feet to 70 foet Is obt&iued, witlioat csca- 
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vfttion, fnra distaaoeof S.5fl)j miles. It in proposed to retain tlie water InHtialiaain 
at an etevnlion of 1U€ feet above sen level ; in other words, the Buoiinit level of the 
canal le carriiid across the "divide" and extended to Lock No. 3, or to witliin 121 
inilvH of.tbe Atlantic, and but .^ mileH fcom the sea level, which, as stated above, 
reacben 9J milOH up fromGreytown, The advaotUBe of theoetwo InrfrereaervoirBin 
olusu pToxiuiity to the locks noail Qot be comuienteil apoD, aud the facilities afforded 
as a "taru oiil" for Hhips in waiting and travelinf; in o|j]io~ibe directions ean nut be 
ovcroHnmAleil. The dam is proposed to be Imilt of stone, or what is termecl "rock 
fill" with narth hacking, and will Lave a. weir 6U0 feet long ou the orest, and a, fall of 
46 feet, for the discharge of the surplus water into the lower hsitin. Thia will be 
Biipplemeuted by another weir 800 feet loug located on the touth side of the valley in 
a Klip between tbe liitls inclostug the upper basin, giving a, total length of weir of 
l,4U0 feet. 

At the Wflxteni end of this basin begins the " eastern divide out" connecting the 
valley nf the Deseado with that of the Caflo San Franclsoo, This cnt is 3.917 miles 
limg, him a inuximiim out of W3 and an average depth uf 111.3 feet above tbe level of 
tbo wati>r, tbe depth in the cnual beinif 'M feet, and contains about 21 per cent, of the 
total excavatriin estimated for the whole canal. 

The inuguitnile of this work ^owb Icaa sttikiug as we proceed to examine its ini- 
portanc« as a factor in the solution of the problem, the IochI ailvnalages for its eie- 
oution, its perm an en cy when aiiisbed, uud thea<lvuutagcoiia and eooDauiicul dispiisi- 
tiou of the niLilerial to be excavated. 

' First. It will be observed that this out is almost in a direct line between Ooboa and 
Qreytowu, which are the two objective points of the canal; the former being the 
point at whiuh it must of neoessity leave the San Juan River, and tba latter equally 
necessary at its terniinns on the Atlantic. 

Second. It is the lowest point alone; tbe whole ridge which intervenes between tbose 
two points, Had nearly etinidistant iroin each. 

Third. It is also the narrowest pass, by several niiles, of any other on the ridge, the 
valleys of tbe Deseado on one side and the San FrunciKCo on tbe other here xienetrat- 
ing it further than elsewhere, thus allowing tbe greatest po&sible extension of their 
baains with the least excavation. 

Besides tbe above there are several other important advantages connected with 
thia purttcnlar pasa entitled to roach couairteration. 

Firit. The material to be removed is iu the main aolidrock, therefore tbe volume of 
excavation is reduced to a miiiimnm, and tbe cnt when made will remain so far> 
ever without further expense. 

Sfcond. The material i a needed for tbe construction of the dam at Ochoa, for theem- 
banlcmeuts between Ochoa and Greytowo, for tbe couatroctlon of the locks, for the 
breakwater at Grey town, and for jiitching the aideaof the canal, and whatever is left 
over can be dumped in the immediate vicinity. 

Third. Tbe center of diatribution is most conveniently located, and were not (hie 
material available, at the ante expenae of transportation down grade, it would bave 
to be obtaiued at considerable cost from quarries in the vicinity, as there is no rock 
easy of access between Ochoa and Greytown. except in this ridge. 

fourth. The locality is one of the healthiest in Nicaragua, the drainage is perfect, 
and water abnndaut and excellent for domestic uses. 

Fifth. There is close at band on both aidi's of the ridge an inexbauatibie water power 
for the economical and convenient operation of all the machinery required to do th« 

Poseaaing, therefore, as it does, this trnly marvelons coincidence of favorable oir- 
cuuistiinces, it would seem as though tbe very bund of Natnre bad made tbia particu- 
lar spilt with the view of facilitating tbe execution of the greatest undertaking of 
this or !iuy other age. With proper appUances and good management, so wuoh of 
tbe work iu the ai^jacent sections being dependent upon the material to be got from 
this nut, an even ruts of progresa can easily be maintained and the whole work be 
pushed to completion well within the six years estimated as the time for eoinpleting 
the caual. 

iSan Ffanotteo division 13.G0O miles. 

[From tbe woBtom end of the Dlvlile Cut to the rtver San Juan at Ocdiaa.] 

On the western slope of the Divide the canal follows the valley of the Liraplo for 
1,477 miles to the end of tbe Cnt. Before falling in I o tbe Ijau Francisco basin it passoa 
for .73B miles through a rolling country into tbe lower valley of the Limpto, the 
average depth of the cutting for this distance being \S feet above the bottom of tbe 
conaL 

Passingiutothebasinof tbeCaQoSan Franoiseo itfotlows tbe valleys of the Limpio 
Kid Ch^choB to near the oonfiuunce of the latter with the San Francisco, and "~~' 
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np tlie Tolley of tbeBtrenni, skirtin); the liillson the weei to afnvorahle pMs In tlMrj 
range spparnting this vailfiyfroia the nwaiupy region, cnlteil FInridn Lnke, ozluniiilig 
tnwards Ochua. The line of localion follovca Ibis BwaiLiii tu ila neBtem extreiuity, 
-nliere it Btxibea the higii rolliue cooDti? intervening betneea this low reKiOD and 
be valley of the Machado; and following a tributary of the latter, it strikes the 
river San Joan 1,600 feet above the niouili of the Maebado. The disUnco from tba 
wcBicrn end of the Divide Cut to the bank of tbe river San Junn is 13.500 miles, of 
which T.48I nitJesaTc tiingeuts and 5,01i) miles comjirificd in eleven curves of from 
4,000 to 11,459 feet radiuH, Tbe billa surrouniliiig (he basin on the sonth do notfonu J 
an unbroken range rising at nil points above the level of the witter, which in thia4 
secLlou also is maintained at 106 feet above sea level. Eight gnpa will have to itt-% 
closed by (^inbnulinients aggregnting in length to ^,440 feel meiianred on the valley 1 
floor, and Vi,'2IJ0 feet on the crest, the maximum depth beiug UU feet belov the lerel * 
of the water in Ibe baslua. 

In addition to the above, !>9 amatler embankments, aggregating Jn length 18,380 feet 
on their creat, TiBlng 6 feet above water level and varying in height from 1 to 50 
feet, wilt be required from Ouhita to the mala ridge of tbe Divide. All the embank- 
ments resting on the valley or swamp level nre designed of rock HI] and earth back- 
inp. with t.liree parallel rowa of sheet piling between abutniciita. 

The total leneCh of biwin secured bjr this plan is 11.867 miles from flowage line to 
flnwage line, of which 8,697 milea is in water varying from 'M to 60 feet in depth. 
That ia, of the 1S.500 miles in the division, bnt 1.33;) miles will be wholly and ti.&70 
miles pAftly in excavation. This is not, ho w ever, the only advantage gained by the 
creation of this basin. Without it tbe cut across the " Divide" would be of sncfa 
pmpurtioua as to make the ronte c um mere i ally impracticable, and the baein of thi 
Descado an impossibility. Not less important are the additional eonsideratloiiB of 
&ee navigation thrf.ngh a wide and deep baain. instead of a restricted excavated 
channel. In the former vessels ca.n travel at full apend, lie at anchor or pans ^aoh 
other at all nointfl, while in the latter tbo position and speed of aU ebips 
iiirni tii rigid regal at ions. 

Attention ia a&o inviled to another striking feature of this work, as compared with 
that close to the bank of the Ban Juan. 

In a connlly inbject to observed rainfalls of more than six inches in S4 , 

problem of draluage involves dealing witb forces of Mature whose enormons destruo- 
tivB powers are a constant menace to engiooecing works, however careful andskillfnl' 
their design and execution. Aud it is of the utmost importance, therefore, to rednee 
these forces to a miniiuuni before the construction of works to withstand them, The 
large territory enibtuced butween the ridge confining tbe baain to the sontb and the 
"Lower Ronte" is, by the adoption of the " Upper Ronle," entirely eliminated from 
the problem of drainage, leaving only that portion of tbe watershed north of the 
ridge from the Divide to the valley of the Machado to be provided for. The area of 
this catehment basin is about 65 s()nare miles. 

It is proposed to build all embankmenta across the valleys in the disconnected por- 
tions of the ridge of "rock nils" and earth backing, the crest to be 107 feet abiive 
sea level, and with the top aud onter slope so shaped and paved with large stones as 
to admit tbe &ee flow of water over the sarfaoe without dan^r of injury, all other 
embankments to be 112 feet above sea level. All these embankments will be, in fact, 
so many waste weirs for the discharge of the surplus water at several points in the 
basin, with an aggregate length of 4,720 feet of spiUivay and asaiiming that tbo em- 
bankments are perfectly tight, which will not be the case until several yeara after 
CO natructi on, and therefore that all the surplus water pasBca over the weirs themaxi- 
mnra thickness on the crest will not exceed 15 iachus. 

An extraordinary fresbet in the San Juan above the dam would probably cause 
some of tbe rlvur water to flow towards the basin, bnt it will be observed that the 
weirs in the biisiu alone are capable of diBohargiuggo, 200 cubic feet per aoooud be- 
fore the water reachea the top of the higher embankments, and that, in such extreme 
coses, the basin would also be discharging through the divide oat, over the Daseado 
Dam and weirs, and, If need be, through the culverts of Look No. 3. Aa an addl- 
tinaat precaution, a guard gale is provided in the first cut east of the Machado, by 
which the waters ot the river San Juan may he shut oif from the basin. With these 
ample proviBlons the destruction of tbe smaller earth ombunkmeuts by an overflow 
of the basiu seems to be well guarded against. 
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{Fram Oehoa to tbe western 



<tlvIsfon extends from (be western extremity of the S:in I'l 

valley of the Machado to tbo entrance of the canal on the west sbore of Lakn 

Ntoaragna. The total dUtunceia 1U1.04 milea, divided as followa: Navigation by the 
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riTor San Joah, 64^ miti^a ; Labe nnvlgntion, 5A.5 miles. The •ectjon of the H'ti 
fiiTiii OchoA to the 1»1(« is tii be nuule nnvitcnlilo by ilin cmistructinn nt' aiUml 
0.'l.<>ii,jiiftt tiiaon-tbuMiulmilo, muhilaiuli]); Ilia w.tlor lit llie Bmnmit Invt-I •>[ fOl 
fcot oboVD sck level. It ma; liere be eiplniinecl chat this e-levalion, hitliHrta^ 
Irciiteil M tho Biiiiiinil level, la 4 fe«t belon the lake, a fall uf three gnarters of ao 
inub to the mile hfUig ullaiveil fur llie HUipe uecrsxary to dlBobarue ita waters, al- 
though, for »ll the iiiiri'oaas of navigation, that portion of the river fa converted into 

Tbe lUm ia loouted Uetveeo two stoep hillB, and ita Ien{rtb nf wair on the creat nill 
be 1,'£U feet, imd abotmenla Out) feet. The aver»KO dB[ith of tbu wuter iu the river 
liasat tho tiiui^of the aiirvey 8 feet, and the luitxiinuiti deptb, close to the siiiitbcn] 
abutment, 14 Ifet, the miiltb between banks beingtKil) feflt. With ameau flow in tbe 
river of 20,000 ciibio feet [lor Beoooil, the tbickoess uf water on top of the weir will 
be ubont 31 feet. 

The ilani is {iroposed to be built of rock Gil and earth bulking, in all respecta 
aimilar to all I be other Inrge embankmenta and weirs already deacrlbeil. Its average 
height above the river bottom ia 61 feet, its thiukuesa at the tup 25 f<;et, and at the 
bottom 500 fei^t. Tho core of the locic portion will be tnaile of smaller atonea, 
gravel, and Tefuse from the rock outa, with throe rowu uf aheul piling from abutment 
to abutment, and aabstantialcuDcTuto cure Willis from the ends of the eheet piling 
carried well into the abutment hilla and tip aloug the slope beyoiul the maxiniaiu 
flood level. The upper portiou and long flat apron will be composed of stones of the 
largest diinenaiOQa tiiat can he properly handled and arranged, the interstices beiug 
tilled from behind with small slouua, grg^vel, and earth dumped from auitable trestles. 

By this dam, alnck-walLT navigutiun iu the river San Juan will be obtained in the 
whole distance fVom the liilce, in wbieh, with the exce[itioo of the S8 miloa above 
Toro Kapids, tho navigable ohannel will be at no point less than 1,OOD feet wide, with 
deptba varying from -M to 130 feet. ISetween the Lukeand Toio Rapids, rock blast- 
ing under water and dreiigiog to an average depth uC 41 feet will be required at 
several placea, amounting iu oil to '2-1 miles, must of the ruck blastiu!; oucurring at 
Toro, The average deptb of water as raised by the dam over the shallow places, 
where deepening hns been estimated for, ia 'i:l fcot, and the excavated cbauael is 125 
feet at the bottom, the slopes varying with the cbnrauter of ths material. 

A further important cHect of the dam will he to raise the water of the river San 
Carloa to the level attain cil by the San Juan at tbeir conHiieace above Ochoa, con- 
verting the valley of that stream into a spacions lake or pott, and au integral part 
of the summit level and of 1 he canal itself. Thousands of HqLLara miles of the ter- 
ritory of Costa Rica now ioacccssible by Uiid or water will thus become the richest 
portion of that Republic ; aud the sediment now being broaght down by the rapid 
current of the river will then be deposited, for want of transuortins power, at the 
mouths of the ravines and mountain torrents emptying into the basin. In fact, the 
area now scoured will be so much reduced that oomparatively little material will 
be trau sported. 

The couliiiiug ridge to the east of the -valley of the San Carloa is a generally high 
range extending in a nearly straight line from the Buuth ubtltineut of the Oohoa Dam 
about S. 15° W. 7i niilea to the foot of the high mouiitaius uf the iuteriur. Tlie length 
of the ridge following its crooked crest line ia about 10 miles. The hilU forming the 
ridge do not form an unbrokcu range at nil points higher than the level uf the water 
which la here alao maintained on 106 feet above sea level, A nnuiber of short de 
preasiona will have to be closed by euibankmeuta, the tops of which will ha at au 
elevation of 112 feet. 

The total number of eutbankiuenta necessary ia twenty-one. Of these eight will 
be very small, the ridge being now abo\'e the water line but below 112 feet. Only 
two will reach the floor of the valley, having a depth of 48 feet. The remainiug 
eleven have an average depth of 19 feet. The aggregate length of embankmeuts on 
crest ia 5,640 feet; ou lloor of valley, 130 feet. 

The embankments proposed will be entirely of clay, 15 feet wide on top, with slope 
of i) to I ou both aides. 

It Is proposed to build a large waste weir iu the ridge about Sfmilesfrom the Ochoa 
Dam. This weir havinij its crest of 106 feet elevation will discharge tho flood waters 
of the San Carloa into tlio Sun Juan indepeudently of aud below the dam. 

Tho valley of Curefiu Creek runs directly from the site of the proposed weir to the 
Sau Juan, 51 miles below Oohoa, hence no chnnnsi for the discharged ivaters need he 
provided. 

In the east side of Lake Nicaragua dredging in soft mud will be needed for a dis- 
tance of ationt 14 miles to reach the depth of ^0 feet, the average depth of the out 
being 9.9 feet, and the proposed ohunnel ISO feet wide at the bottom, with aide slopes 
of 3 to 1 to the present bottom of the lake. 

From the end of this cut to within 1,400 feet of the west coaxt, at the entrance of 
the canal, the depth in the lake variea from ISO to 150 feet. The excavation oj 
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^^Rnt sUe la eBtlmateil sta rock. No boriags were tnken on this side of tha Inbe, bat J 
"tJie iodicatioDD od tbe shore aad lbs resiilt of tbu borings ia tbe vicinity pomt " 
rock as predomlnatiiis la tbe eabmariue dxcavatiim. 

Id view of tbe aature of tbe bottom aad tbe prevailia^ winds on tbnt cnaHt of tha J 
lake, it lias been deeiaed Advisable, if not esxeatial, to estimate for two crib piers or 1 
break ivuters at tbe entrance of tbe canal and extending to deep vrater, a distance of 1 
l.,900 feet and 2,400 feet, reapoctivel;. TbeKo piera will bave tbe efi'cct of arresting T 
dgbrie traveling along the ouaaC by tbe action of the waves, insure smoulh water at J 
th« entianceof the canal, and serve as guiilee to approaching veaaela, 

KWaiem diriaion. 
[Trom tile Iske tn Btito, MM mlles.J 
Als eectioTt of canal connects the lake with the PacJGa Ocean, Tt Is 17.04 n 

long from tbe shore of the lake when at 103.5 feet above sea level, tbe elevatiou at 
the time tbe snrvejs were made, to the port at Brito. 

As the canal is now estimated for, 11.44 miles of that diatanoe will be wholly in 
escavatioD and 5.60 miles thro;igb a basin In the valiejs of tbe rivers Grande and 
Tola. 

In thia basin from 30 to TO feet of water citn be had for a distance of 4,5G8 miles. 1 
The basin baa an area of 4.000 aoros, an mLtrfme width of U,500 feet, and an average ] 
of 5,500 feet. An alternative route baa bei^n located ibrongb the valleys proposed to ' 
be dooded, for a i^nal iii ezcnvation, should it bo found more economical on aooonnt 
of the valneof the land through which it passes. The only new featnre of this divis- 
ion is the basiu now introduced. 

The Urst section begias at the month of the river Li^an, on tbe west shore of Lake 
NiuarflRna, and follows the valley of tlint stream for a <iist«noeof 8,S60 feet, in which 
the width of the canal ia 120 feet at the bottom and the aide slopes 1} to 1, both in 
rock and eartb. The river Liyas here turns to the south, and it ia propoaed to divert 
it and make it dischai'gu into the lake a abort distance sontli of its present noath. 
The caosl oontintieson the same straight line, oioasea a plain abont threo-qnarters of 
a mile wide, and euiets tbe valley of tbe Guiscoyal, a anialt tti i>ntary of the L^ae, 
and at 4.70 miles from the lake it crossea the highest elevation on the line between 
the lake aiid the Pacific. This point is 42 feet above high lakp, or 152 feet above 
mean tide in the Pueilic, and ia sitoated in a valley about 2 uilea wide, deaeiving 
special mention by reaaon of the fact that it ia tbo lowest depression of the main 
ridge between tbe Atlantic and Pacific Oceans on the American continent. 

After crossing this divide tbe line grivduall; descends at the rate of abont 9 feet 
pec mile and in 11 miles further it meets the Rio Graude, a mountain stream whicb 
drains an extensive area of tbe western alope of tbe Curdillom. The line of the canal 
follows tbe tortuous channel of tbe Grande, cutting across some of its abarp beads or 
occnpying the channel in abort reaches. In 1\ miles it frees itself from tbie con- 
tracted valley and outa acroaa a broad plain as it turns to tbe westward, and enters 
the basin of Tula9 miles from tbe lake. The diatanoe across the basin by the sailinfc 
line IB 6.f>04 miles. Thia boein ia formed by the oonatractiou of an embankment 1,800 
feet long and 50 feet high, resting on two high hills at a place called Ln Flor, The 
method of conatruotion of thia embuukment is in oil respeota similar to that adopted 
for the Gonatruotiou of the Ochoa Dam and embankments in the San Francisco Tul- 



ley. The rook for the fill will be obtained from the exoavationa for Looka Nos. 4 

5 in the north abntment. and the earth from the oanal excavation east of ibe basin. 
The level of the lake will be extended throngh the divide cot and the basiu to this 
dam, the top of which is established at 112 feet above sea level. Therefore the lake 
will have lo rise more than 2 feet above tbe proposed summit level before any water 
runs over tlio weir. With a length of weir of 1,300 feet and the lock eulverta capable 
of discharging not leas than 4,1^00 cubic feet per second, the level of the lake can be 
kept under control, even in extraordinary floods. Yet a goard gate is proposed itf 
the section of canal between tbe lake and tbe divide to shut off the water from 
the lake in case of necessity. No special provision haa been made for the control of 
the rivers Orandf and Tola, and none is deemed necessary. These streams will flow 
into the summit level, one between tbe lake and the Tola Basin, and tbe other at the 
northern extremity of the basin. The waters will be distributed between the baaiu 
and the iake or partly nsed for feeding the tooka, and should both rivers be in flood 
while the water in the basin is below the crest of the weir, and therefore moat of the 
combined flon discharging Into the take, the onrrent iu the canal through ita nar- 
rowest portion in the divide will not exceed 2 miles an hour, which can do no 
harm in tbe rook cnt, while In the larger portions of tbe canal the velocity would, 
eonree be proper lionullj' lesa. 

From the western eud of the valley of Tola to Brito, the canal, afier leaving Locks 
fioa. A and 5, cats across a broad, flat country, with an inclluatiotj of about 9 feet par 
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luilen, in whicli tbe excavation does not exoeed 

.„ , _ .'or thp cnnal nrisiu. 

Tlieae IcMiki) i 

and tliD Fnaiflo. Loclcs Son. 4 and 5 are located iu the bill north of Ln t'lor dam; 
their ohamliora are ^l> feet long nod 70 feet wide and tbe lilts 43j feet in eacb. 
Lock No. 6, of the aame ilfnionsiona of chsniber, is sitnated l.M miles below, its lifl« 
)>ctng 21 f«et ivtid 3D feet, reBpectivelf, at lii|;li ftnd low tide. Between this lock and 
the port of Brito, a distance of 0.57 mile, the faijiil will !« at the level of tli6Hea_, with 
__ . ■ ., _ .^f__. _. .. ._._.._ J . ^ exteoHiou of the harbor eimilar to 
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Greylotcv, — The observations and anrveys condncted by tbe hydrographic party 
and subseqiicut investigations by other engineers of the eonipany have fully con- 
firmed the theory based on previons enrveys ns to tbe natare and magnitDde of the 
forces which caDsed tbe destruction of this harbor and coDseqnently the plan liereto- 
fors recommended for resisting; these forces and restoring the harbor is now adhered 
to with bnt slight modilioatitiNB in the details. 

The plan of restoration inrolves the constrnotionnf a Jetty or breakwater 1,700 feet 
louff, nearly normal t« the sbure of tbe onter bar and extending to tbe G-fathom 
curve, and dredging &om this latter depth offshore across the fiand hank now clos- 
ing the harbor andiu the inner bay. The jetty is located to the windwaril of thu 
axcavHied channel which it is intended to sbeltBr from the sea and protect from thfi 
wash of tba waves and the traveling sands of the coast. 

Tbe first seotion of the jetty, extending from the slioie to 15 feet of water, is pro- 
posed to be built of creOButed timber, faxoinage, and stone, and that portion ia dtiep 
water to be of " pierre pcrdne " or rubble, tbe stone to be obtained from tbe divide 
cut. The entrance clinnnel is estimated to have a depth of 30 feet and a width of 
BOO feet at the bottom, and the inner basin is designed of snUScient dimensions to af- 
ford easy access to tbe canal and to accommodate a large nnmber of veBsels, its ex- 
cavated area oa the bottom being 306 acres, vrbich, with tbe area of the enlarged sec- 
tion of the canal at sea level to Lock No, 1, givesa tolal areaof ;M1 acres of water 28 
feet deep, exclnsive of slopCM of Utol and the remaining portionsof the inner bay not 
deepened, yat having in many places a depth of 20 feet, in wbiob a large namber of 
voasels of ordinary size can lie. 

Brilo. — Tbe recent surveys have greatly added to previous information as to the 
natural conditions of this locality, which by reason of its being of necessity the tor- 
minns of tbe canal on tbe FaciGc const, has been spoken of as "the harbor," when, 
as remarked by Professor Mitchell, it is not even a roadstead. Yet the practicability 
of aoustmctlng a harbor at this point has not been dispnted, the only differcnoe of 
opinion being confined to details. The plan now propused combines as nearly as 

fiossible the most economical form of coiiatrnction with that best aiiapted to the phya- 
□al conditions, and meets, it is believed, most effectually tbe objections raised against 
former designs. 

The broad valley of the Rio Grande stretches in the coast at this point throngh a 
wide gap in the main range of hills extonding along the Pacific coast. This valley, 
it is believed, formed once a consLderabla bay, but ia now filled np for a distance of 
abont 6,000 feet from the beach to abont the level of high water. The proposed plan 
for the constmction of the harbor consists, tirst, in a breakwater 900 feet long, ex- 
tending from a rocky promontory projecting from the beach at the western extremity 
of the range of hills, and second, another jetty 830 feet long, normal to the beach 
nearly opposite the extremity of the one before mentioned. The proposed harbor 
will be partly in deep water confined by the jetties, bnt Its main portion is proposed 
to be excavated in the allnvial valley, the whole forming a deep and broad basiu 
penetrating 3,000 feet from tbe present slinre line at high water and 3,900 feet from 
the entranoa between jetties. As an extension of the harbor, tbe canal itself is ex- 
oavatAd at sea level with an enlarged prism for a distance of 3,000 feet further in- 
land, where tbe tide look has been located. It Is believed that with the basin aa 
designed and the prolongation of the sea level throngh the canal snffiaient tran- 
quillity will be secured at the lock and in tbe harbor, but shnuld this prove not to be 
^e case an enlargement of tbe main basin by dredging in soft material would be a 
qnestion of but comparatively small expense. 

Tbe breakwaters as estimated for are of " pierre perdue," the material to be ob- 
tained from the rooky promontory or from the western divide cut, the price allowed 
being on the latter bosiri. Tbe harbor has an area of %i acres on the bottom or ex- 
— 'ated portion, and with tbe sea- level section of the canal the total area is 103f acres 
vater, 30 feet deep, exclusive of the slopes of 3 to 1. 

MATBRIALS POK OON8TRO0TION, 
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nt; on tempniary vorks 
c, the sheet piliii((aud 
□ States and crouiratBd 
Dnd growing on grouad 
□ae It fot all piirposeB, 



diviBioTi It has been dccDiHil a'lvlaable to estimiLte for its use 
diiriujC GonBtniotioii, such as LrBstlea, laborers' <1weIliDgs, e 
most of the linuriug piles being Imported from tlie iSonthe 
where ueceasary. On the western dirisiOD, however, the i 
leaa moist is ot a very superior qQalit; and It is proposed t 
its durability having beau amply proved !□ every claAs of 

The rock proposed to be Qsed for the dutiiB, weirs, and breakwaters will lie got from 
tbe diyide cats, which coneist chieSy of boHalt and vurioas descriptions of trap of 
escellont qnality for the pnrpoae. 

Iiime of Ibe beet quality is obtiLinable in the western division at many plaoes and 
the nnmerons specimena uf worb on which it has been used hav« stood the test of 
many generations and are to-day in a state of pTeservation, but it is oalcniated. to 
Bup pi erne ut this supply with imported cemeut, which will be used largely in thn form 
of concrete in the construotion of locks, ete., clean sharp sand being found in great 
' 1 the beds of moat of the Btream»< In the viuiuity uf the canal. 



In establisblnff the dinionslonsof the canal it has been ray purpose to profit by tbe 
experience of the Snes Canal, where a yearly traffic of 6,0UO,006 tons conid not be 
carried through without, serious delays to navigation. The reduction in the length 
of excavated canal accomplished by the last location in Nicarngna Ihrongb the sob' 
Btitution uf free navigation in deep and broad basins for a restricted cliauoel, gives 
additional facilities ior the construction of a water way capable of accommodating 
notlesa than 12,000 vessels with a net tonnage of 20,OUU, 000 a year at lint a small in- 
areaee cost as compared with the advantagi<s secured, both for tbo commerce of the 
world and the economical administration of the enterpriee, In fact, the immediate 
and iirospeclivs benefits obtained by the enlargement, In the increased facilities for 
pasaine vessels and a considerable decrease in the cost of maintenance aud preserva- 
tion of the work, fullyjnstlfy, it is believed, the additional cEpeuae in the original 
cost. It will be seen on examination of the subjoined table that, of the 169.448 milefl, 
tbe total length of the oanal from tbe Atlantic to the Pacifio, 1^1.04 miles is nnim- 
peded navigation in tbe River Sun Juan, and in Lake Nicaragna, and SI. 619 miles 
through basins, making a total distance of 142.65^ miles in which ships can travel 
with little or no restriction as to speed. Of the remaining *2ii.7^ miles, .75!^ Is taken 
Dp by thesis looks leaving but 26.U30 miles of canal actually in excavation. Of this 
latter distance I8.1H9 miles are of canal large enough for vesseic traveling in opposite 
directions to pass each other, the sectional area being In excess of the largest area of 
the Suez Canal. The two sections of canal with ooiirracted prisms are in the eastern 
and western divide outs; the first is S.dl7 miles ami the other 4,!l-i4 miles in length 
and located an they are almost at tbe extreme ends of tbe summit level, and in close 
proxjinlty to the upper locks it is believed that the slight additional facilities to navi- 
gation secured by enlarging the dimensions of the canal in these heavy rock oats, 
and the inconsiderable gain in the tinieoftratisit would not compensate for the larger 
outlay necessary. 
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RECAPITULATION. 



JRItt 



Total u 



SABldSof ths ObwuIo 4.811 

BMinoflbeSmFraneiKo 11.357 

Bula ol Iha ToU G.SM 

TotillaiiKtliofbuiii* iLJK 

BlTor S«D Jinn OLW 

L^eNioarauan MHC 

Tnialu«tnralw»lerinivE. lai.HI 

Tubil IvDgtIiafcuia] (fruiD the AtUntin to tbe Pnolfl«) 1B.W 

In Iho lake and in tbo greater pari of tbe Riror Sun Jann Tossels can travel with 
iinre8triot«d apoeil, and in Home mictioiiH of tliR riyor ami in tbe liiMiiiB, nltbongb th* 
obannel is at almost all piiiutadeep and of c on ui durable wUUli, ;et tbe npned wiUbt 
soin«Hhat alieokeii by reason of tbe curves, 

Onluial reports 8bov tbat, in tbe SuezCaunl, steaineraof 4,4U0 tons can travel at an 
averame speed of 6 stntnte miles per bour, and. that Hnmller vessels travel thiongb 
the Danat at tbe rate of from 6 to H miles an lionr. On tbis basis tbe following eui- 
mate of tbe time of transit Las been prepared : 

Etiimated lime o} through Iranttt bg attamer, 

KU. 

36.030 miles of oanal, at 5 miles an bnnr 5 1* 

aS.dlB miles in tlitee basiua, at 7 miles au boar 3(l& 

M.MO miles in tbe 111 ver San Juan, ata miles au bour 8 04 

ge.&OO miles in Lake Mearagua, at lU miles an bour 5 39 

Sislookagesat fort;- live miLutea eaeh. 4 3D 

Allow for detentions in narrow outs 130 

Total time of transit 28 00 

Tbe traffic of tbe canal willbelimitetlby the time rcgnired for avessel to puss a look, 
and on the basisof forty-five miiinteH,aniltli:it.bntnnu vosk-'I will ;>as'4in each lockage, 
the number of vessels that can paw thmiifjh the ranal in on« ilay will be ri2 or in one 
year ll,6S0, which at tbo average toiinafrc! of vessels going tbrongb tbe Soaa Canal, 
will give an annnal trafUo of 'JO,44U,O0l) tous. This estimate is on the aasumptian 
that the traffle will not be stopped during the night, for with abundant water power 
at the locka and at the basins tbe whole canal can be economically illuminated by eleo- 
Irlcity, and with beacoua and range lights in the lake and river there seems to be no 
guodreoKon why vesnela should not travel day and nighc with perfect Hafety , and tbe 
outlay necessary fbr the illumination baa consequently been included in the estimates. 

Water lupplg. 

Lake Nicaragua has a snr face area of abont 2,600 aqnare miles, and a watershed of 
not less Chan 8,000 Hr]iiare miles. Gauges of its ontlet, the River San Juan, at its 
lowest stage between the lake and Torn Rapids showed a minimum fl.^w of 11,391) 
cubic feet pereecoud. Colonel Cbilds estiniateil the dischart^ with full lake in the 
wet season at 18,059 cubio feet per second, which gives a mean flow of 14,724 oablo 
~ feet per second, or 1,272,530,600 onbio feet per day. 

Water required /or Jochige. 

CqIjIo ftwt 
Water required for one lockage : 

" ■ ■ ' 2,047,500 

Ou the west si ' 

On both sides 3,381,350 

Water required fur 32 lockages perday 127,400,000 




J 
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Tfali givm a daily excess r«r the lake supply only of 1,144,753,600 enblo feet. 

To the latter anirjnnt Miii.st be arMecl this fl"W ol tho sBvitra] Iriburaries of the Sim 
Jnau River 1)etn'oen thelaliBiiml tliuOnhuailttm.aiidalHulbetribiitaiiniinf Ibebaaiui 
rorming part of tlie summit level, whiuh noiild fullji compunaitte forlnuka-;i! unii 
ova p oration. 

It JB expeuteil that oonsiderable Ifttlt«f[e will lake plaae at the rook-fill Aaum and 
einbutikuii.'nlH before they ooaiiolidiLtu aud become tii;tiC. hut thin may well be ac- 
cepted ae a deiiirnble conditiou to aid io griidually dlapoBiiig of the tinrpluN water 
witliout a large disuharze over thu weirs. 

Thitabove HtatemeDt hIiowb that the lake discharge is aboiint ten times larger tbuii 
tile maximom amoont needed for the caiinl, and it ma; be safely estimated lliat for 
mBuy years after thecaonl is opened for l.rallic, the sarplus from (bat source alooa n 
be double that aitiount, while at the confluence of tbe rivtr* San Jaan and Sao Car- 
los, above tbe Ochoa dam, the exocM may eveo reach forty tiuics the qaarjtity needed 
fur the canal. It is evideut, tbrrefore, that aa long ns the auniniit level can be main- 
tained at tbe required elevation, the leakage through the rock fills, actiug as safety 
"valves, may be regarded aa an elouieut uf security rather than one of danger, espe- 
cially as tbe tightening of tbe daui cau be regulated by depositing suitable material 
on the upHtream aide or by dumping more atune on thu lower alopea or on the crest, 
so as to preserve the dehired elevation of the aurfaoe of the water. 



The estimate of the cost of the canal, submitted with this report, ia the resnlt ot 
careful compntatiuna of all the worka teqiiiled for the conipietiun of the canal and its 
acecHsoriea, baHcd upon the dat4l obtaineil by the last location witli nnmi'Tous borings 
aioug the whole route. Wbure no rook was met witb the borings wvre carried lo the 
bottom of the uanal, and all niaterial which tbe auger or band drills could not pene- 
trate Las been assumed to be, and estiiuatud I'oi, as rock. The resnlt is a much larger 
amount of rock in proportion to the cube to be removed than hml been estimated be- 
fore; and altbougb Ibe length of canal in excavation has been reduced hj 13.5 niilea 
and tbe total amount of extavatiou by 3,56T,£*!> oubio yards, in that portion covered 
by there] ort ofiass, yet the cost of that item of exi.ense is now jiut down at frfl,- 
936,136,05 as compnied witb 933,447,3 JJi. 30, in 1>^5. It is believed tbat when a more 
effective sysleui ofdrllliug is applied in certain portions of tlie lino a much smaller 
amount of actual work will be found than now appears on tbe estimate. In the 
meantime Ibe error, if any, is made on the safe side. Tbe eastern "divide out," of 
but less thau 3 luiles in length, is repruaented in the estimate with 7,<X)0,230 oub'c 
yards of rook in place and 22 per cent of the cost of the whole work, and reference 
bas been made, in descnbiug tbe eastern divisioo, to the existing fucilities for doiug 
this work anil to the aevFTal pnrpoaea to whioh tbe material Co be removed can he 
adTautageouBly applied in the cutiatiuotlou of the oaual fur the expeuse of tmnspor- 



rook through the divide cut is estimated 

[ilea, but that work presents no aeriiiiis 

ion being only 42 feet above tbe aiirface 

ily 20 feet, with ample facilities for dispus- 

of the break waters, the locks. 



Id Ibe western division tbi 
at 5,t^,50T cubic yards in a distance of 
difflculties, the maximum deptb of 
of tbe water in tbe caoal, aud tbe mean c 
iug of waste material not needed for tbe 
the ecnbankmeutH, and pitching tbe slojies of tbe can 

A comparison of the tignrea given in the estimate m 
olosea what at Qrst sight appears to be nn incousisteu 

estimated coat of the canal of SI,04T,9T8.U5, and a decrease in tne leugtu ot actual 
nana! to be excavated of 13.5 miles, and in the cube to be removed of 3,567,505 oubic 
yards, as stated before. It will, however, be observed that the surveys made by the 
expedition of 18S5 were ooiiHned exclnaivoly to tbe laud portions of Ibe canal, the 
estimates for the otber portions being based on previous incomplete bydrographic 
HOTveys, while the recent location, covering, aa it does, tbe whole tine from ocean to 
ocean, has produced the following reaulta: 

Firtt. A reduction of the quantities in all tbe aectiona actually located by tbe 1885 
expedition, by the introduction of basins, etc., and certain niodificationa in detail in 
the location, thus : 54,015,602 cubic yards excavation iu canal proper in 18S5 re]>ort, 
and 50,448,037 aubicyanls by present estimate, a difference of 3,567,565 onbio yardsin 
favor of the new location ; though, with regard to cost. Ibis lias been more than bal- 
anced by tbe iocreasa in the proportion of rock now esllmaled, as already explained. 

Seoond. In all the work oouneoted with tlie lake aud harbor of Qreytown the in- 
crease in consequence of tbemureaccnrnte data now obtained is, for excavation iu tbe 
lake 4,902,908 cubic yards, against 8:7,ti75 cubic yarda in 1885, and iu the barber of 
Greytown 9,550,000 cubic yurds, at^ainst 4,U(iO,100 cubic yards. Boaidea the addition 
of certain other imp rove me nta, whieb have been apofcenof in the body of tbia report, 
folly explaining tbe apparent ooiitradiotion between theolaima and thereaults of the 
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it expniition, and jj 



'.!)• fiirtliiT Bviik'Mce or its axtensive eeope aa well i, 
iukiiig it,asol:iiined, ail improved lopntinn, the eatiiualsd 
Duat only incTenat-d liy more accurate IcDOwledge of thi^couDlrj' tuiLi ci>i>ditiou8. 

Of Ibe 3(i,T8y miles of cttnal in eseavalioii, more than 12 tnilas will be donobj 
itr>.'ilKln^, tlie nattTial tu be di'noHited direct); od both sides of Ibu cnt, and thSBluat 
ciiUi iu the 8an Francisco diviaioD. amounting in the a^^regate to 1} luileH, are snb' 
divided iu small sectlous across iiarrow ridges sepsratiag deep valleys, where tlw 
eijcavated material iiot needed for embankiuentai can be oouiped io the bnmedial* 
Tioioity. 

Arnilronil bos been estironted for from LockNo. 1 to the dam at Ochoa, andbetntes 
Luki; Nicaragua and the Faclflo, which, together with the lake and river and the 
smaller sireanii pcnetniting into the vnlleys of the Deeeado nrid Sau Francisco, 
aSbrd easy atid econotiiital oomRiunicution along tlie whole route. These small 
sttesms will bo of spudiat valnu at the stiiTt, aa the; proved to lie in the prosecDtlan 
of the surveys. It is admitted that the prloea adopted in esliinutiug the coHt of thii 
work sliould be groattir than wonld be required for similar work loculed in anywtll- 
developed section of this country. A large pertenlageof theiucreastd coetischsije- 
alile to the trauspnrlution of tools and machinery, anil to the difBculty in obtsimng 
and providing for the workmen, the conntry Irom-Greytnwn l« the lake being nntn- 
bahitcd, and that between the lake and Urito bnt sparsely popnlntcd. The ereclicm 
of houses for the protection of the property and aocommoclation of eDi|iluy£g will bi 
a neci'ssary Item of expense; but the country is esceptionully healthy, and tbcn 
struuturi<B need not be either substantial in charucler or exptmsive. Tbe majority 
ueeil be but temporary sliede built with material gathered along the lineof thect- 
at but little more cost than tbe labor in handling it; yet, inme delay and ezp 
may be found unavoidable in the preliminary preparations for commencing the 

Another contingency which may canse a mnrked increase in the cost of the wort 
is the physical inability of the imported workmen to pirrorm the ordinary labn 
oompared with that accomplished in a mare temperate climate. The laboring cb 
of Nicaragua, when nuder proper control, are capable of an activity and eodnnuuw 
under great fatigue and exposure tn the elements sosroely equaled in any c 
country, and with no apparent injnry to health ; yet the same capabilities can 
be expected in unacclimated forciftners, accliBtonied to different conditions of lifik 
It is believed that not lens than 6,0(l() excel lent la borers can be obtained from the Cen- 
tral Ameriean States, and that with a judicious miinsgement all the help needed 
can be hod from the Gulf States in this country, where the climatic conditions ars in 
many respects similar to those prevailing over a large portion of the canal ronle. 
The number of skilled lahorets employed will be comparatively small. On tbe w 
side of tbe lake, where the greater number of laborers will be employed, the climaU 
is not excelled for ealnbritj by any other portion of Central Amcrfua, and in that 
portion of the eaateru section from Ochoor to Oreytown, which is the only locality 
wheretroiiblelioinolimatiacaHseBmlght be expected, thennexceptlonal good hi * 
enjoyed by the employes of tbe company during more than six monlhs of oonstant 
expoenre to the influence of the elimate, while undergoing all kinds of hardahipt 
and privations, seems to be an evident demonstratiou that no apprehensions need 
be entertained la to the climate. It will be observed that in this section the work 
ia divideil into two targe cIOiBees, vi^, the divide cut and dredging. The first is lo- 
cated in the roost elevated and healthy portion of the line, and in" the second the 
number of employ^ is reduced to a minininm, as manual labor is almost entirely ex- 
cluded. The small force uecessary to handle and care for the machinery will be 
either housed on the dredges or in quarters in the " divide " where, with the purest 
of waters from the mountain streams and the cool "trades" oonstantly sweeping , 
in from the sea, the slightest sanitary regulations will insure perfect health at all 
times. 

The prices adopted are believed to be ample ta cover all possible contingenraea, 
provided the work is cnnducled by an intelligeut and bnmnee^-like nianagomeut. 

It is estimated that the canal can be completed in eix yeanj,of which time one year 
will be expended in marking ont tlie line, and clenriug the ground, and in innkiDgtba ' 
neceasary preparations to commenoe active o^ierations. 

coNcr.ueiON, 

In closing this report I heg to express my firm convictions, the result of several 
years of constant labor and careful lovesligations, that the roule here descrilwd and 
recommended is perfectly practicable, free from complicated engineering problems, 
and tbe moat economical as well as the safest for interoceanio ship communication 
between the Atlantic and Pacific Oceans, across the American Isthmns. 

In making this location the information obtained by previous surveys and explor- 
ationahaa been utilized with much saving of time and labor, and has greatly con- 
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ited to the thoroajih tmowledga of the couDtiy traverBed hjr the oftnal now 

- '-- of the company ; a-ad U maybe safely stat-ecl thiit the present locution m 

iterially improved iipou. 

I take pleoaore in exprosaiai; my high appreoiat.io 
dered. by the officers of the espeditiou, to whoae ii 

daty, under miiny adrerae conditioua, is due the sucumaa of the surveys. With auoli 
t large and eflloieat stalT in wliich the prevailJiit; sentiainut of eaoh seejus to htive 
l)eeu to excel in the discharge of his dalies, it in aot in my power to make individual 
KifeieQces to merit, hot my aiocere thanks are exteii<Ied to lUl ; yet 1 feol confident 
I can make tivo exceptioun with the unanimous ajiproval of nil concerned. 

Sulichicf !K. B. Feary, on whom devolved the onerous dnty of taking the Bnrveylug 
azpedilion to Nicaragua, displayed from the moment of bis arrival in the oouutry 
the most untiring energy, peraeveiaiice, and ability in the proper manageincat and 
dlHttJbatioD of the force under his charge, and in pnabiug tlje work forward, desurv- 
ing tbe highest comniDDdut ion. Arterl took uharge of the work hia cooporatiau wus 
eqnally vnlnable. 

The other is Mr. J. FranoieLo Baron. whohaebeeDforthelaHtaisiaoutbainobarge 
of the Bnrveyintt partiea left in Nioar^na, and baa rendered very valuable services 
In conipleliiig and perfecting the location of certain portious of the ronte, whire 
additioual information was deemed necessary. 

The medical corps rendered most impcrtnnt servicej both in attending to the sick 
md in giving preventive advice, wbiiih proved both valiiabTa and effi^ctive. It shared 
ailao iu the field moik and iu the draughting ac headt|uarters. 

Bespeotfolly submitted. 

A. G. Mbn'ooai., 



J of the valuable 

itiriiig enorgv and devotio 

eflsofth ■"■"- 
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ESTIMATES OF COST ON LOCATION OV 1887-1890. 

KASTEUN DIVISION, 18.881 MIt.ES. 

[FraiD Uniytowu tu tha euBtern limit or the Saa FranatBco Basin.] 

Section l~iiW>nt Oreytoian lo the Divide, 1&.D4T milea. 



2, 709, 519. <0 
3M,576.00 



1,819.890 cubic yards sKoavBtion in earth above water, at 40 oenta.. 

1:!,547, 597 cubic yards dredging, at SOoeuCa 

l7S,28tt«nbic yards atone pitching sides of uanal, at {2 

Dt^ acres grub bin(r and dearing, atSlDO 

Lighting ennal (at one-half mile intervals), 34 incaudttacent elootrio 

beaoona and plant 

Lighting locks, SOelecliio arc lights, with ssparate dynamos for eaoh 



SeeHon 2—Tlio Mride. y.917 nHlra. 

7,000,830 cahio yards excavatiou in rock, at $1.50 10,500,345.00 

3,1^4.904 cubic yanis excavation in earth, at 40 cents l.'JIJ.Otil. (iO 

169 acres gnibbing end cleatinff, at SlOO 10, 000. 00 

Lightlog canal (at ouc-half mile intervals), iccandeseent electric 

beacons and plant H. 500, 00 

11,600 lineal foet of narrow section of canal, to receive double fen- 
der wales eaoh side, ntfl 40,400.00 



11,790,106. GO 



BailToad and tdegraptid. 
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Look No. I. 

463,603 oablo yardB axoavatlDQ in earth, at 40 <wiits {185,441.10 

120,044 oabio yarda ooDorete (rook obtained, from the Divide Cat), 

UK 730,264,00 

2,400 oubio .varda stone pitching in biuiD,att2 4,e00.in 

3,699 oubio feet fender wales, at 50 oeuts 1,849.50 

1,020 fender pildH 46 feet loDg, at 113.50 13, 770, 00 

0»t«s I14.!l;i4,40 

Machinery lOO.OOO.W 

Buildings 30,000,04 

Fnmping lOit, OOU.Ot 

1,271,059,10 
Look 2fo. 2. 

308,918 cubic yards excavation in eartb, at 40 cents 123,E67.9I) 

120,430 oabio yards conorete (iogIl obtained from the Divide Cat), 

at (6 , 7«!,580.0O 

2,400 cnbio yards stone pitohtng in basin, at $9 4,800.00 

3,699 ciibio feet of fender walos, at 50 cents 1,843,50 

1,020 fender piles 45 feetlong, at 813,50 IS, 770.00 

Gates 114.334.10 

Maohiuery 100,000.00 

BoUdingB 30,000,00 

1,111,501.10 
Look Ko. 3. 

63B,673oDbio yards excavation in earth, at 40 cents 211,469.30 

147,627 cabic yards concrete (rock obtained (toca the exoavatioD, ) 

at»6 885,702.00 

32 fender cribs, at $500. 18,000.00 

Gates 188,440. « 

Machinery 100,000.00 

Buildings SO.OOO.Ot 

1,631,671.20 
Harbor of Qrestoum, 

Bmsh and pile pier, 900 feet long 190,214.50 

2-.i5,907 onbio yards stone in breakwater (from Divide Cut}, at $1.50. 3'i8, t!60. 50 

9,550,000 oabio yards dredging In sand, at 20 cents 1,910,000.00 

Piers at entrance to canal 100,000.00 

Lighting and bnoylng: 

One drst-order lighthonse complete 100,000.00 

Three range liescon lights 1,000.00 

One breakwater beao^n light and signal tower 7,000. Oil 

Twopter-head lights 2,000.00 

One first class (middle channel) Nnu buoy 200.00 

Two second class (side channel) Nun buoys 200.00 

Two third clasB (side channel) Nan buoys 100.00 

2,649.575.00 
Auxiliary/ Works. 

1115,500 oubia yards dredging in earth and sand in diversion of 

Deseado, at 20 cents 21,100.00 

Embankment and weirs in valley of the Dnseado : 

310,625 cnbio yards rock lill (from the Divide Cut), at 40 cents.. 84,250.10 
t93li,329 cnbic yards earth in embankments and backing of weirs, 

at 30 cents 250,898.70 

79,658 cubic yards excavation of sorfaoe soil for embankments, 

at40cont8 ■- 31,863.20 

6,100 lineal feet of sheet piling, 30 feet long 8 inches thick, say 

1,350,000 feet B, M., at 570 94,500.00 

250,000 feet B. M. timber for cross-ties and guides for sheet pil- 
ing, etc., at $80 15,000.00 

200 bearing piles for treaties and guides to sheet piling, at tlO.. 2, 000. 00 

ii,5001iueal:i3et of trestles, for dumping stone, etc., at |22 .. 55,000.00 

554,611.90 
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BBCAPITULATIOir, AASIEBK DIVISIOlf. 

Bectionl, from Greytown to the Divide |3,950, 

Beotio[i2, tlie Divide ll,TH6, 

Bailrooii uid Mlegraphe Til, 

Lock No. 1 l,i!71,i 

LockNo-a 1,111, 

Look No. 3 l-^l-' 

Harbor of Greytowii 

Aoxiliajj Works 

SAN FBANCISCO DinStOIf, U-EOO MILSa 

(From tbe wsslem end of the euitem div da oat" to tbe ElTOt San Jiun.] 

725 aores oleariDK treea from line of oaoal.at fnOO 73, 

30,309 onbio j-ar<lH oxcavatioo in rook, at $1.50 45, 

3,698.195 anbio yards excavdtioa in earth, at 40 cents 1,079, 

Iiightiai; cunal at ouo-hiilf mile iutervata, '24 iucan<lei)Dunt eleotrio 

beoiCouH anil plant 65, 

Guard gale or movablo ilam toooDtroI waters of the San Juaa !)0D, 

l,5Iia, 
Bailroad and teiegraphe, 

15 miles railroad at $60,000 900, 

40 miles talesrapha, from Divide to CaatiUo, at J300 20, 

Embankments and weirs in the valloy of the San Francisco : 

S,239,705 cnbio yards earth in emljaukiaents from canal excava- 
tion, at 30 cents 971, 

1,575,459 cnbio yards rook fill from the "divide cut," at 40 cents 

19S, 415 cnbio yards excavation of Burface soil for embankments, 
at 50 centa 

12,<t(IO lineal feet of sheet piling 40 feet long d inches thick, say 
4,500,000 feet B. M.,at»70 

1,408 Knide piles for sheet piling and forbearing trestles, average 

30 feet Ion]?, at $8 11, 

524,000 feet B. H., of timber la gnides and cross-ties for sheet pil- 

ing.etc, atfOO 31, 

37,5^ lineal feet of trestles for duiaping rock and caxrying rail- 
road, at $23 _ 606, 

178 acres grubbing and clearing for emtiankmunts at (100 17, 

2.6ai, 
BBOAPrtllLATION, SAN FHAMCISCO DIVBIOK. 

Exoavatiou, lighting, cloaring, eto , 1,563, 

Bailroad and tolographs 980, 

Embaukueata ana wdrsin valley of theSan Francisco 2,6Sl, 

5,163, 
LAKB AKD BIVEB DIVISIOtf. 121 UILBS. 

fProm Oulioa to tha wesUm aliore ot Lalu NlosnKoa at the month of the Bio L^lu. 

Section 1 — Rio San Juan, 64.5 milei. 

398,613 oabic yards exoavati on in rock underwater, at i.'i- 

493,540 oabic yardsexcavation in earth above water, at 40 couts 

2,150,900 cnbio yards dredging in earth at 30 cents 

S77acresgrubbing and clearing aeroas bends at $100. 

Lighting! and buoyius : 

10 middle channel spar buoys (Fort San Carlos to Toro},at (25.. 

80 western rivet li^bt beacons, at $50 

One electric arc lamp in signal tower at Dam.. 

Three incandescent electric light beacons, at Dam basin 

TO miles telegraphs, at $500 ,. 



5S3.40 
106.60 
000.00 
059.10 
501.10 
871.20 
575.00 
611.90 

048.30 



207.50 
000.00 



065.00 
416.00 

270.00 
700.00 
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^^^V Swdiim 2— Lake Nienragua, 5&5 nriln. 

^^^T' 170,633 cubic yaiAs uabmnriiie rook exoavatiou (west abore of luke}, 

^^ atf5 |884,I60,fl( 

" 4, 7ai,076 cubic yards ilrodging (eaat sideof lake), atiiO oeutB 945,216.10 

LiglitiDg And buoying t 

One fourth- order TeiiB in Hlgnal tower ut mouth of Kio Li^as 7,000.00 

Oua3-tnl]orange beacon 100,00 

One fourth-order lens in hooper's dwelliug at eud of Sole nti name 

liland !»,000.00 

ODeaBcond-urdetlonson hill, old Fort Sau Carlos 60,000,00 

One fourth-order raujte llRhl in slgunl tower, old Fort Han 

Carlos 7,000.00 

One Beoond-alasa (niJctdlo cbaniiol} nan buoy at mouth of 

Lajas 100.lfl 

Two third-class (aide chaunel) uuu buoys at mouth of Liuits 100.00 

Fire thiid-claBa(niiddle ohaDnol) nun buoys ateutranoa QioSan 

Juan lEO.OS 1 

1,B57,8^!U 

Dam across Ilio San Juan at Ovhoa, 

18,600 ouhio yards eKoavatiou in earth, at 4U cents 7,4UO.O0 

1,550 ou bio yards concrete in core walla of ubutnietits, at $10 lr),li00.00 

(30 hearing piles J'or trestles and sheet piling 45 fciet long, at 113.50.. ll,'.i05.UO 
3,330 lineal feet of sheet piling, 30 feet deep by 8 inches thick, 800,000 

feet B. M., at 175 60,000.00 

l,lB0,00OfeBt I). M. of timber in treaties, guides for sheet piling, cross 

ties, etc., at «liO 70,800.00 

807,0-20 cubio yards rook fili (from divide ont), at 50 cent* 4O3,!)G0.00 

62'.i,090 cubic yards earth fiUing liom excavation at 25 oeula 157,272.50 

728,137.50 
EmbashnenU on San Carlua Ridge line. 

203,340 cubic yarde earth in embankmeuts (borrowed), at TO cents .. 205, tOH. 00 

S£J,370 cubic yards excavation of snrfuceeciil, at 50 cents 11,185.00 

450 llnoal feet sheet piling 40 feet lung, b inches thick, 144,000 feet 

B. M., atSTO 1,510.00 

45guido piles for sheet piling, averaging 30 font long, at (8 ,160.00 

18,000 feet B. M. of timber in guides and cross-ties for sheet piling, 

etc., at $60 1,080,00 

31 acres grabbing and oloariug for embaukmenta, at $100 ar-0. 00 

'219, 893. 00 

RECAPrrOLATlOIT, LAKE AND RIVKlt DIVISION. 

Bectiou I, HiverSan Jnau 2,888,701,00 

Section 2, Lake Nicaragua 1,857,825,80 

Euibankmentain San Carlos Ridge Line 2I9.H93,00 

Dam across Eio San Juan ut Oehoa 736,137.50 

6,692,556 .70 

WESIEKN DIVISION. IT.M UILES. "^^H 

Section 1. — Front Lake Nloaragaa to BriUm 17.04 mile*. ^^^| 

5,696.507 cubio yards eicavation in rook above water, at 81.25 7, 120,688^^* 

5,399,316 cubic yards eKcavnti on in earth above water, at 40 cents. . 2,159,728.49- 

1,066,666 cubic yards dredging iu sand, at 20 cents 213,333.20 

20,753 cubio yardn stone pitching sidea of canal, at $2 . 41,506.00 

1,033 acres grnbblng and clearing, at $.50 51,650.00 

Lighting 20 incandesceut electric beacons and plant 54, 000.00 

30 electric arc lights and two separate dynamos at locks 9,000.00 

26,000 lineal feet of narrow section of canal to have double fender 

wales eaoh side, at «4 104,000.00 
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DiverhoM of lite £io L^om into 1^ lake. 

349,508 cubic jflfdae»tavatiou in earth, at 40 coots $99,6«3.20 

164,786 cabio yards Mcuvatiou io rook, (it $1.25 205,983,50 

305,785.70 
Bailroad and telegraplia. 

18 mUaa narrow-gange railroad, at $35,000 450,000.00 

ISioiles telegraphs, at (500 9,000.00 

459,000.00' 
La Flor ilom, 

17 a*res grubbing aud clearing, at (50 850.00 

330,000 oubto y&rds excavation of snrface soil, at 40 cents 128,000. (.0 

3,320 lineal feet of sheet pilios in two rows, 30 feet long, S iuclieB 

thick, 796,800 feet B. M., at 575 59,760.00 

323 beariiig piles for treaties and gnidlog sheet piling SO feet long, 

at«5 1,610.00 

50,000 feet B. M. of tomber for guides and oiass-ties for sheet piling, 

at$50 2,500.00 

1,600 lineal feet of trestles for dumping material, a.l^£i 35, 200. 00 

918,000 oubio yards earth from canal excavation, at 20 cents 183,600.00 

330,000 cubic yards rock fill I'roui excavation for locks, at 20 oeuts.. 1G6, 000. 00 

577,520.00 
iooi» Soa. 4 and 5, 

664,194 cubic yards excavation in rook. atjl,25 H30,242,50 

lit7,646 onbio yards excavation in earth, at 40 c«nta ,^1, 058, 40 

100,000 cabio yards concrete (rock from the excavstioas), at t6 600, 000. 00 

1,020 feuder piles, at $ia.50 13,770.00 

»,G99 cubic feet fender wales, at 50 cents 1,840.50 

2,400 cabic yards stoue pitching in basin, at {2 4,e00.<i0 

Qates 260,000.00 

Uaohiuery 150,0CO.f)0 

Boildinga 45,000,00 

1,946,720.40 
Tidal Lonk No. 6. 

61,696 cubic yards excavation in rock, at $1.25 $77,122.50 

124,600 cubic yards excavation in earth, at 40 cents 40,920. 00 

126,000 en bio yards concrete (rock obtained from' the Divide Cut), 

att6 756,000.00 

l,020fender piles, at813.50 13,770.00 

3,693cubta feet offender walea, at 50 cents 1,640.00 

2,400 cubio yards stone pitching in basin, at $2 4,800.00 

Gates 114,934.40 

Machinery 100,000,00 

Buildings 30,000,00 

Poioping 100,000.00 

1,243,395.90 
Othir Aaxiliary Work, 

Guard gate or movable dam in the Divide 300,000.00 

Crib piers at lake entrance to canal 493,710.00 

Three swinging bridges over canal 60,000.00 

189,016 onbic yards embankment near site of looks, at 50 cents 94,508.00 

'a.080 cubic yards masonry walls at head of Look No. 4, at |10 100,800.00 
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Barbor of Srito. 

5,656,893 onblo fBTda dredging, at 20 oenU {1,131,779.60 
3cS,899 oabio yards stona In breaknatera (stoce fruu Diviilo Cat), 

atJl.BO 575,848,50 

Ligbting and baof ing 1 aeooDd order lees in signal tower on pro- 
montory 10,000.00 

I One range ligbt beunoD, inner boee of pramontoiy 100.00 

^^H Two pier-bead lights 3,000.00 

^^K One briit claM (middle channel) Nun bnoy 200.00 

^^H Four third olasfi (aide oliuonel) Nun baoyii 200.00 

^^H 1,720,12^.10 

^^B Eight of way indemnity 100,000.00 

^^^^ BECAPrrULATIOK. WESTESN DIVIBION. 

^^" Section 1, canal 9,753,849.35 

I DiTcraioD of tbe Rio Lajaa into the lake 305,785.70 

Eailroada and telegraph B 459,000.00 

LaFIordam 577,520,00 

Locks Nob. 4 and 5 1,946,720.40 

Tidal Lock No. 6 1,248,395,90 

Other ausiliarj worka 1,139,018.00 

Harbor of Brito 1,720, 12?. 10 

Eightof way indemnity 100,000.00 

Tipitapa Cauol 275,000.00 

17,525,417,45 

GRAND BECAPmjLATION. 

f teaBlem division (23,686,048.30 

I San FranciBco division 5,163,318.10 

I Lake and river diviaion , 5,693,556,70 

\ Weateru division 17,525,417,45 

53,067,340.55 
Surveys, hoapitalB, ahopa, management, and coutingoiiciua, 25 per 

cent 13,016,8^.^5 

Grand total .., , 65.084,176.00 

Reapeotfully snbmitted. 

A. G. Mrkocai., 

Chief Engine - 
[NOTB. — Jan. 31, 1890 These estima tea have beenrevisedto conibim t 
^on obtained to date.] 
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NICARAGUA CANAL COKSIROCUON CO.<ifPAyT. 

REPOHT OF THE BOARD OF CONSULTINO ENGINEERS M.A.T 9, 1889. 

To the NicaragKa CuTuii ConslracUon Coitipamj: 

OXFiTLUMEy: The nndcraigned wore requeataii by your letter orJannarylO, 1HB9, 
to examine the plane and eatimfltes prepared liy your obinf engineer, Mr. A. G. Men- 
oo»l| for a ship caoal between the two oceann at Nicarngiia, aud to iiidioat« the cost, 
in their judgment, of conatrncting a canal alon:" the line proposed aud following, in 
general, the plana of youi chief eugineer. You olso requoHted an opinioD npon the 
prBctionbility of the canal as now proposed, with dae reference to the end in view, 
~ lely, the aafe and convonietit pnsaage of aea-going ahipa from ocuan Co ooean. We 



heg to present the following report : 
Wo" - - ■■ " 



We have carefully entombed the unQaiially full maps, prolilea, boringa, aamjiles of 
tnateiialB, etc., which liav« been prepared andoolleoted uuder the diieotlona of your 
ebief engjueer, and lliuaompletnaessaadescelloDtfurniof which reflect credit npoa 
j>ODr engineeriuf; at-aff. 

Wu find certain eleuients of the designs aubmitted which taa.y probably be odvan- 
tageonaly modified. Thia wonld in aome cnaea rednce and in others increase the 
qnantitiea. It is also altogether likely that some parts of the work may be let at 
Mwer and other parts at liigbet pricea than are estimated. We, however, are dis- 
posed to base oor oonclusinna on (|iiantiliea and pricea which abonld prove aufficient 
to accompli ah it npon tbeaaaiimptionof good and honest manngeineni, backeil by an 
ample trcaaary. We have nc ceKearily borne in mind the fact I bat thcRoet of the 
unlable preuurHom of thia canal prujeut, both at Suez and Panama, has greall.v ex- 
cecdm the amount of the original e.ilimnie8, and that thia b as been tTue of many 
other important works. While thia might be, perhupa, in a large uieasiire traced to 
unfortunate management, aa well as the la«k of Huch careful prelimiDaTy stuiliea an 
have been laid before ua in thia case, wo have nevertbeU'sa endeavored to gnatd 
Bguiiiat a aimilar result by a liburol allowance for every appareut uontingcnoy. 

Acting on thia principle, we have not yet deemed it wise to reduce the qnantitiea 
oi prices of your chief engineer'a eatimateg in any iuatance, even when it appeared 
possible that this might prudently be done. Ilis^gures are, of course, fuuuded n|>on 
a better knowledge of the lonal otiuditions than we can now posaeaa. Bnt to the ex- 
tent to which it has appeared at all donbtfnl we have liberally Increased one or both. 
Our conoluaions are as follows : 

The project, as a whole, appears to have comparatively few elements of doubt 
about it, as contrasted with other norkaof at all aimilar ma^itude, and we consider 
it to be nnqocstionably feasible. The great area of Lake Nicaragua offera immunity 
from Berions floods by regulating floir. Much of the earth excavation and dredging, 
the rock drilliog, and the concrete mixing can be donuby mechanical means, to that 
extent redaoiog the need for manual labor. Tbe dams and embankments are pro- 
poaed to be made largo! y from tbe immense mass of otherwise uaelcaa rock apoil. 
Uudet the climatic cooditiona, as wo undeiatand them, an adequate anpply of labor 
abonld be obtainable. The project in detail conaiata of the following elemi^nta: 

Fint. Of 10 miles on the east end and 0.57 milea on tbe west end of sea-level canal 
dredged in from the coast. The borings aubmitted seem to warrant the opinion Ibat 
this will be oottrely through alluvial depoaits, oa is also tbe oaso in cort;iiu parnliol 
The samples of material taken from these boring all appear favor- 



able for dredging and tbe cost of such dredging can be foroaeeti a ith the greater pre- 
oislou, because less influenced by climate, weather, and rates of wages than most 
other engineering work. 
StoottfL Of a flight of tluee looks on each end, all within a distanca of about one 
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La]f milcB at oue end and two miles at the other, by whiab the aaceiit is 
tuade l^oiQ the Bea-lovel to llie summit- level of 110 feet (tliix elevation tH>ing snme 
foot feet lesi^ on the eastern end to allow for a opcetsarj' fnll of three-fonrtbs of an 
iDch por mile in the San Jnan River). ThcsD locka are shown by the borings 8ul>- 
mitted to be all founded on rock. The proposed size for locks, 650 feet by 70 fei-t by 
30 feet deep, eeema Huflieicot for all d'^maoilH. 

Third. Of a very long flammit level of 155.98 miles, consisting of Ibnr wain parts ; 

(fl) Tbe RroBt divide cnts of 3 and 8 miles iu langtli, respectively, wliioh are sliowu 
by the evidence snbmitted, to consist chiefly of rock, overlaid with a few feet of 

(b) The Deseada, San FraDciaco, Miohodo, and Tola basins formed by dams, fur- 
nish 31.57 miles of slaok-water uavigatiuu, IS.IU mliea of which reiiuire iio eKcava- 
tion and the lemainiug 3.44 miles earth drodgiug only. 

(a) The river Sau Juan, raised iu level by a dam at Ocboa, so as to furnish alook- 
tvater navigation, and Lake Nicaragua furnish together 131 miles of free navigation 
of wbinh 3(i.5 miles require some earth ilredgiug and 3.91) miles some rock drudging. 

(d) An iiiconaiderable amount (1.63 miles} uf canal sectiou iu earth, chiefly to oon- 
neottbe Sau Francisco and Maabado basins. 

The two great rock cuts are by fur the heaviest features of the work. In consid- 
ering the plana for them and determining the proper amount and cost of work we 
have felt that every provision shonld be made to souare periiiatient slopes and to [iro- 
vide a section suitable for any vessels which uan pass the locka. We thluk that the 
estimates, as modified by us, will secure these results. 

The four great basins present ft mosi admirnble feature of the plans. Aa compared 
with a restricted cnual uhannel, they facilitate tiavigation as well as reduce the cost. 
They are made, as is also the slack-water uuvigation of tlie San Juan River, by dtiina 
and embaukmeuta of considerable extent, none, however, of very crnat height. The 
plans submitted provide for forming these dams and embenkments chiefiy of heavy 
rock filling, the proximity of (be great rock outs {from which material iniist other- 
wise be wasted) to the sites of these dams and embaukiuents facilitating tbelr per- 
manent conatruction at moderate cost. While wearenot ready to Bay that the details 
of tbe plans eubtnitted may not be, iu some reepccls, modified, we regard the esli- 
maliCs adopted aa snffioient to attain the results desired, subject to the following 
oontingeocy: 

There is the possible hazard in respect to the San Francisco and other basins, that 

they may not prove snlSciently retentive, owing either to leakage around the ends or 

nitder the bases of the dam and embankments, or to conceal permeable strata beneath 

L the natural surface. We deetn this a remote danger since both the surface and snb- 

f terranean formatioos, so far as revealed by borings and by tbe reports of tbe oliser- 

' nations of reliable men, familiar with the locality, are favorable. 

For a work of ordinary magnitude we would accept such evidence aa ample, but in 
view of the great areo and volume of the haeius, ne agree that the possibilit; ought 
to be covered by the estimate. The probability is great that there are no permeable 
strata beneath the surface; if they exist they might not "necessarily cause leakage, 
and even if leakage resulted, it would not necessarily do serious harm. Gonceutrated 
leakage if it occurred might possibly be remedied, and if it should develop at all 
would be likely to occur at an early atage of the work of eonstruutiou. The worst 
result to be feared is that it might impel a modification of the original featnres of the 
project, enforcing a lowering of the water level at certain points, and atau additional 
cost of about $7,000,000. Under the circumatancea, we, out of abundant caution, 
have deemed it vriae and right to m»ke tbe general contingency of allowance 
($14,633,Se3) large enough, in oar opinion, to cover this amount. 

The requisite depth iu the San Juau River and in Lake Nicaragua is obtained by a 
eoiisideraiile amount of dredging, largely of eartli but also with an amount of rock 
blaatiug under water, tbe precise extent and cost of which it is exceptionally dilBcult 
to foreaee. We have therefore made an allowaueo for this work. 

Wo have included in the estlmatea the sum of $1,035 000, for the diversion of the 
Rio Grande, as it seema proper to provide for the possible necessity of the diversion 
of this important stream from the canal. Wc have also included In the estimate the 
amount named by tbe chief engineer for the work that may be ncoessaiy in tbe 
valley of tbe San Carlos and iu the construction of the canal between Lake Managna 
and Lake Nicaragua, this conBtmction being a requirement of tbe couceBni<m. 

The eatinatea ior the harbor improvements at lirito and Greytown wo leave nn- 
changed. It appears probable that the amounts estiaated may prove ample for all 
requirements other than gradual enlargement of basin areas, but whether su or not 
(and it is always extrea ely difficult to anticipate with certainly what may be the 
~ltimate requirements for work of this oluss), wedonotseetbeneceaaity in ihis work 
B we do iu the oaual proper fur the endeavor to provide at the outset for all future 
demauda of commerce. Sulficleut expeudituro prior to the opeuing of the canal le 
meet reasonable requiremeata for the Urat year or two after opeuiug is all that we 
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iMve taken into cod »i deration in out eHtimates. The naaal once opened adequate 
hubora cau certainly be providud at a moderate percentage on the total coflt of the 
canal, even should the nam herein estimated for harbors and oonlingencies prove 
InHnfflcient, We must not be iiDderstood as implying by this ttatement, however, 
that we now seeieaaon to fear Uiat the present estimate for harbor notk will probably 
prove inadequate. Such is not the fact- 
It inny not be regarded as improper to mention also that while the cnts, locks, dams, 
etc, should be completed for the full depths at theoutaot, somethinRlikeone-lifthof' 
the total amonnt of the estimate is for dredging and earth escavatlon under water, 
which is not reonired to afford 20 feet draught, and which can he completed with 
little or no illsadvaotage after the uaual has been ho far eonstTactfid as to pass yessels 
of that dranght, making it possible — if found advisable— to open the canal for 30 foot 
drnught for about fonr-nftbs of the final co^t. 

Oor estimate, which is intended to represent the ma:ximiim sum which the cfanal 
onght to cost, assuming, as aforesaid, integrity, good management, and no interrup- 
tion of work from financial or other canses, is as follows: 

Anziliary railways, double track, standard gauge, from divide out east t-o 
Greytown, and from divide cut west to Ochoa Dam, 20 miles, and lele- 
graph, temporary and permanent systems Jl, 110,000 

Buneon I'uoille slope, Eio Lajas toBrito, lomilea 459,000 

l.S69,i)O0 

Harbor works, Greytown t2, 550,667 

Harbor works, Brito _ 1,720,138 

4.270,795 

Eastern division : 

Section 1, from Greytown to the divide 5,295,527 

Section 2, the eastern divide 18,333,(539 

Looks Nos. 1, 2, and 3 4,195,828 

Diversion of the Deseado and San Jaanillo . 982, OltJ 

San Francisco diviaiiai 5,411,551 

Lake and river division : 

Eio San Juan 3,685,701 

Lake Nicaragua 2,211,835 

Dam at Ochoa 736,1X7 

WesCein division 7 

From Lake Nicaragoa to the Pacific 13,133,849 

Diversion of Bio Lijas ■ 346,786 

LaPlordatn 677,520 

Locks 4, 5, and 6, and gnard gates 3,899,116 

Eight of way indemnity 100,000 

Anxiliarj work — gnard gates in divide, piers at lake, bridges, etc ... 1,139,018 
Embankments and weirs in the valley of the San Carlos and caual 

between Lake Managua and Nicaragaa 1,000,000 

Diversion of the Rio Grande 1, 035,000 

For engineering, management, labor agencies, shops, polioe, sanitary 

service, and incidentals 6,250,000 

73,166,308 
Add to cover BpeciQed and uuBpeciBedcontingeDciesof oonBtruDtion,20per 

cent 14,633,262 

Grand total of eatimata 87,799,570 

In conclusion, we think it proper to espreas oar opinion that the exploration and 
Btadiesof the region haveheeo snfiloieot to warrant the conchihioa that, nnlesa bin. 
deredby obstacles or sinister lo&aeacessncb as would, if permitted to weigh, forbid 

^the enocess of all ventures, this enterprise is fall of promise. 

^^H^ Bespectfnlly, 

^^^k John Bogart. 

^^H E. T. D. Mybrs. 

^^^F A. M. Wellikgtok. 

^^^ H, A. Hitchcock. 

estimates an being in the aggregate ample for the pur- 
Chab. T. Harvbt, 
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APPEtNDIX I 




The Prmdeni of the Jtepahtio to the inhabilanle thereof; 
finow ye that Coagroos has onlbred a^t follows : 
Tlie aeuute and chamber of depoties of tbe Repiiblio of Ntoaragna S 
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hereby de- 

Okly artici^.— The contract for a marittmo interoceanio cbdoI entered into tbe 
33d of March, olt., betneeo Di. Allan Citrdeiias, com miaaio tied eBpeoiall; by the 
Bopieme gaverntneDt, aud Mr. A. G. Menocal, metnber and representative of the Nic- 
aragn^ Canal Aasociatioa organized in New York, in hereby ratified. Thie contract 
Bball be a law of tbe B«pul>lio if Mr. Memical acoepI-B it as BOOn as he be notifiud, with 
the following moditlcatioDii and npon the following terms: 

The nudereigui.-d, Adau CSrdenas, commissioner of tbe OoTciument of tbe Re- 
pnblic, part; of the tIrsC part, and Aniceto 0. Menocal, representative of the Nica- 
ragna Canal Association, party of the second part, both having sofBcient powers, 

bave entered into the following contract for the excava'' ' "" '"»-'•"— ' 

thiongh the territory of Nicaragua: 

A«ncix I. 

The Repnblio of Nicaragua grants the aforesaid Nicaragua Canal A 
ISt. a. O. Muuocal, represeutative of the said nssociation, accepts on its beball', for 
tbe purposes set forth in article 7, tbe exclosive privilege to excavate and operate a 
..!. __ . ■ . -^_ ^ — I. — between the Atlantic and Pacific Oceans. 



I intei'oceanic oi 



The canal shall be of auEBoient dimensions for the free and commodions paHnage of 
vCBBels of tbe same size a« tbe large steamera used for ocean navigation in Europe 
and America, provided that ni> looks am.d in said work shall he less tlian five bnn- 
dred and fifty (550j feot in Irnsth and thirty feet In depth. 



The State deolaras this work to be one of poblio ntllitj'. 

Artiolb IV. 

The duration of tbe prese 
counted from tbe day the c 

aforesaid period the company shall have the right ti 
along tbe whole extent of the canal, or those parta of the sa 
ered oonvenieut for the better Herviee and operation of the s 



I 



audoperalea raiiwoy 
le that maj be oonsid- 
id work. 
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Article T. ^^H 

State binila itself DOt to make auy suliseqaent cocoesnoa for the opeomK of B ^^^ 



I 



mal betwBBD the two ocBana dariug tba ttinii of tbo preBeat concessioa, and also ti 
abfltain from grantiag a concession for a rullroail, aucb as migbl compete with tlie 
canal for tbe iranaportatiou of inercbaniline, diirinf: tbe Bame period ; but notEiiug 
in tbis article shall prevent tbe Govemmeot of NioaragQa &oin construe ting or per- 
mitting tbe constrnctioii of «ucb raitnays as it may deem advisable forcoinmeroe 
and internal traffic. Said GovoranieDt also to have the tigbt to DODstmct or permit 
the coDStractioD of an intotoceanio railway if in course of time it be demonstrated 
(hat the canal is nol suQiuJeut to satisfy the demands of the traffic of all nations. 

The graatee company shall have the right to establish such telejfi'aph lines as it 
may deuDi necexsary for the construction, management, and operation of the caual. 
The GoTeroiueut shall have the right to occupy these Lues tor the pnblio servitse 
without any reanneration to the company. 

Abticlb VI. 

Tbe Ooveruraent of the Bepnblio declsres, r1nrin(; the term of this concession, the 
ports at each extremity of tbe canal, and the caoni itself, from sea to sea to be neutral, 
and that consequently tbe transit through I he caual in case of war between two pow-- 
era or between one or more and Nicaragua shall not be Interrupted for sncb oaase ; 
and that merchant vessels andindividaala of all nations of the world may freely enter 
the poris and pass through the canal without molestation or detention. 

In general, all vessels may pass tbrongh the canal freely, without djatinotion, ex- 
clusion, or preference of persons or nationality, provideil they pay tbe dues and ob- 
serve the regulations establiahed by the grantee company for the use of the said 
canal and il-a dependenoiea. The transit of foreign troops and vesi^elsof war will be 
Bobjeoted to the prescriptioDB relating to tbe same established by trealies between 
Nicaragua and other powers or by international law. But entrance to the caual will 
be rigorously prohibited to veasels of war of suet powers as may be at war with Nic- 
arasna or with any other of the Central American Republics. 

Nicaragua will endeavor to obtain from the powers that are to guarantee the neu- 
trality that in tbe treaties that shall lie made lor that purpose tlicy shall agree also 
to guarantee a zone oflrtnd parallel to the caual and also a maritime zoae in both 
oceans, the dimensions of which will he deturmiued in euch troatiea. 

Article VII. 

This present agreement, with all its charges and advantages, shall be the object of a 
company of esecution in agreement with Artich^s I, X, and those following there- 
afC«r. 

Said company shall be tbe grantee, and whenever said name is naod in thia present 
oontiact, reference is made to it. 

AnTtcu vni. 

The piCHent ooncession is transferable only to such company of execution as shall 
be organized by the Niuaraguu Caual Assoc i.'ktlou, aud in no case to Governments or'~ 



foreign public powers. Nor shaU the compauy cede to any foreign (iovernmcnt any 
part of the lands granted tn it by this contract ; but it may make transfers to private 
larties nnder tbe same restriction. 
The Repnblio of Nicaragua cannot transfer its rights or shares by selling them to 
ny Government. 



parties nnder the 

The Repnblio t 

any Government, 

Article IX, 

The people of all nations ehall be invited to contribute the necessary capital to the 
enterprise, and it shall be sufficient for tbe fulSUmenl; of this re<]uirenient to publish 
an ad verti semen t fur thirty (30) consecutive days in one of the principal daily papers 
of each of the cities New York, Loudon, and Paris. 

The capital stock of the final company shall be composed of shares, bonds, or obliga- 
tions of any other kind, in such proportion as it may deem convenient. The issue 
and transfer of these obligations shall be exempt from stamp lines and from any other 
imposts or taxes establiahed or that may be hereafter estAblished in the Repablio. 

Of the capital with which the -aompau;y ahall organise, and which it proposes to 
distribnte among tbe different conntriea interested in the enterprise, there shall be 
iMured at least five (5) pec cent for the Central Amerioan Government and cWliasa 
tt»t may desire to subscribe. 



■ 
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^^^H As loOD KB tlin oompany U roady to open finbscripttoD books itsball advEsa tbo Gov 

^^^H erntiieutof Niuarnjciiit, wbiob will invite tliu otberGuvemmente unil llimtigh thaiii 

^^^B private psrliea to aubBoribe. Ail anoh sharea not taken within six months followipg 

^^^B the dttte on wblob tbe Governrnent aball hnvo been ntlviaed of tbat c1ruDmBlBru;a 

^^^H flbttU lemftin aubjeotto thefreedupoBition of tbe company. 

^H th 
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Abticia X. 



Tbecompany ahftll be organized in tbe manner and under tbe conditions generally 
■dupted for sucb companies. Its principal oflice tdiall bu in New York, or nbere it 
maybe deemed moat convenient, and it may bave branch offices in tbe different 
~ intrioa of Europe and America, wbere it may consider it expedient. 

ts namn aball be tbe " Maritime Caual Comimny of Nlcarajtua," and its board af 
directors sball be oomposetl of persona, oue-bnlf at least, of them sball be obosea turn 
the promotere who may yet preserve their qnitlity aa ancb. 



I 



Articlb XL 

Tbe Government of Nicamgnafn itfl character of shiireholdcr in the company iH 
«xerQtlon, wf bereinaft-er provided, sball have tbe perpetual right of uaminir one di- 
, rector, nbo sball be an lutRgral p3.rt of tbe board of directora of the company, with 
all tbe rights, privileges, ami advantages conferred upon them l>y theatatutoa of the 
company and the laws of the conntry under wbicb it shall organize. 

Tbe Govetament shull also have tbe right in ite aforesaid capacity of sharebolder 
to take port in ancb elections as the company may hold. 

Article XII. 



Tbe company is bonnd to keep a representative in Nicaraena veated with all pow- 
irs necessary for tbe proper conduct of the aurvioe and for the transaction of Its bi ' 
leaa with tbe Government. 



AfiTICiE XIII. 



1 



» 



Tbe canal will follow the valley of tbe River Ban Jnan to Lake Nicarngim, tliroi „ 
which will be designated tbe most convenient rente for ciimmuuication with the Pa- 
cific Ocean. In an; event tbe company shall have tbe most ample freedom to select 
tbe roate which it considers most convenient between tbe two oceans for tbe exoava- 
ttOB of tbe canal and its dspendenciea and its ports, particniarly those serving for 
entrance and exit on both oceans. Tbe company shall have the aame liberty to adopt 
the route which may be di emed oiost advsntageons and eonnomioal for tbe oouatruo- 
tion of the caual, after tbe final survey by a commission of competent engineera. 

However, should the company, after the survey of the river San Jnan, find it neo- 
eaaary to abandon, in any plooe, tbe bed of tbe river, and out a lateral canal, the 
Govemmeut of Nicaragua reserves the right of reqniring from tbecompany thednty 
of establiabing a communication between the part of tbe San Jnan not need for cand 
purposes and tbe dividing level of tbe canal, by means of a lock, or a series of loolra, 
anitahle for the navigation of abips of six feet draft. As soon aa tbe final plana am 
adopted and laid before the Government, it shall notify tbe company within one 
month after their receipt whether or not they meet with its approval, in order tbat 
the company may proceed in accordance therewith. It ia nnderstood that this daty 
does not in any manner compel tbe company to place or maintain in navigable con- 
dition for small craft the lower pnrt of the river which these locka may be intended 
to place in communication with tbe canaL u 

AxnciM XIV. ^1 

Within three years, to be oonntod from tbe ooininencement of tbe work upon tb^* 
Interoeeanio Canal, the company shall, at its owu expense, constrnct a navigable 
canal between Lake Managna and the navigable part of tho Tipitapa River, near 
Pasquier, of suEBcient dimensions to admit of the free passage of vessels drawing aii 
feet and of IdO feet in length. When comple ted this canal shall he taken posscRsioQ 
by tbe Government ot Nicaragua, and will be, after that date, the property of the 
Eepublio, wbicb, by virtue of its ownership, shall be bonnd tn bear all expenses re- 
quired in tbe future for tbe service, maintenance, repair, and operation of the canal. 
But tbe company shall have tim right to make use of it for all purposes useful for the 
njaritimo canal enterprise, and to pass through it freely with its veaaels and those 
' ' :iii!.ractors employed in the serviceof the Interoceauic Canal during th* 
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term of tbiB conceesjon witbont lieiug eiil>jcct t 

" " GitvemmeDt • ^ 

I, lie In churge of the adin 



IT to pay toUa 
a liny person or com- 
,rati<iii imil operation 



piiny that may. through any c. 
of the work and its depcndunc 

Tho Govemmeot of Nicaragnu will place at the disposal of the coinp:tiiy, free of all 
expenses and charges, all the lands tbat may be required, as nell as tba materiaU 
roood thereon, or on those belonging to the Oovernment and that may hentilized 1); 
the company in the execntion oi thia work. 

Article XV. 

All cxpendiinroa for surveys, conatrnotioii, maintenauco, and operation of the In- 
teruccaaic Maritime, Canal shall he borne by the concessionary company, withonti 
any enbvention in money nor gnaranty of interest on the part of the Repnblio, 
other codcessione than those speclfted In the present agreement. 

Abticlk XVI. 

The Company shall constmct, at its expense, and maintain, in good condition, two 
large ports, one in the Atliintio and one in the Pacitiu, to serve as termini of the 
oaual, each of them to h.ive a lighthouse of the fir^t order. It shall also construct at 
the two points on the borders of the lake, where the canal disumbugues, two ports of I 
lesser size, with the respective lightbonses. 

The company is also obliged to maiotaiu and improve said ports by d 
dredges, dikes, piers, erubankmeDts, or any other works it may deem advisable, bav- 
ing always In view the good service of the traffic through the canal. 

It may, for this purpose, select on tho coasts of tbe two oceans, within the territory 
of Kicaraifaa, the loci^ities which the survoyH made iudicate as preferable. 

Article XVII. 

All the space neoeswtry, whether on the main land, in the lake, and its Islands, at 
the ports, roadsteads, or rivers of tbe two oceans, for the establisUmeat of the caual. 
its paths, and embankments, for depmiting the materials from the excavations, and 
cntCingB for the necessary spaces to be oocnpied by watiir after raising the dams 
which are to he constmoted in the bed of tbe river, for all necessary deviations of 
streams, as well as for reservoirs, dikes, Npoces about tho locks, stations, lights and 
beacons, storehouses, buildings and workshops, deposits tor materials, and also alt 
those spaces necessary for the males, lervice railways, and canrils of thoaameuatnre 
for the transportatiou of the materials to the line of tbe work and for feeders for 
the canal ; in short, all lands and places necessary to the constraction and opemtioD 
of the canal, as laid down in tbe dmnings aud plans made by the engineers of the 
company, shall be placed at the disposal of the company by the Btate, under the con- 
ditions set fortb in the following articles. 

AKTICI.K XVIIT. 

Said lands belonging to the State will be given to the cvoipany without any ci 
peueatioD whatever ; and, with regard to tjiose belonging to prlyaie parties, the j 

State charges itself with their expropriation if the company so reqoosts. Thr 

ponsation which may t>e required in this case shall be paid by tbe company. 



In all relating to the appropriation that may be made in conformity with the pre- 
ceding article, tbe company shall en,foy all the immunities and privileges which tba 
lawH of the country accords to the State ; so that in no case shall tbe company be 
obliged to pay more than the State would under aim" ' ' 

AltTIGLB XX, 

itselfto place the cnm|iauy, witlrin six months after Its \ 

Iboiisand (I, ODU) manxatios of land between the , 

!18 the company shall designate, hut they are to I 

lal, its havens, ports, and o titer accessory worke, J 

cconnt oanse the necessary expropriation to be 1 

it for all indemnity the sum of fifty thousand 1 

This payment to be mide by the oompany In i 



The Government oh 
reqnest, in possession 
lake and the Pacilic, at such place 
Horveexeliisively for cutting the ci 
Tbe Government shall on its own 
made, and the company shall pav 
dollars {friO.OOO.OO) American gold. __ „ 

Hanagua within four months after the date of its request. 
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AXTIGLB ZXI. 






Tbe company eliall have tlie right to take, frae of charge, from the public lands, 
tat the purpose of coostrncrion, o|)crsiioii, and mniiitonanco of the canal, wbaterei 
msieriEils nia.v be found on tlii:iii, u^|)•'cia)ly limber for uoustruction and for fuel, the 
lime, etoiio, cla; for bricks, aud eartb forlillluga as ma; be ncccBAaiy. As regards 
materialaioDDilou private landB,tha corapaay Bhall pa; for wbat it tany need thereof, 
I eitjoyiDgia tbiHroapect the same righta and privileges wbiob the BtateenjoyB accord- 
Limit to law. 
I AutiolkXXIL 

Bbonld the company require to occupy, temporarily and dnrine the oonstraotion of 
the canal, lands iti the territory of NicaraKua nbiob are not Inaruded In those desig- 
Daied in articles 17, lU, and 21, it shall not be obliged to pay any indemnity for them 
if they are pabtic lands ; and the etale shall not have the right to sell or dispose ot 
Ibein in any other mnnner after the company ban determined to occnpy (hem, nnleH 
under the reservation of this right, whose limit shall be the oompletiou of tbeworki 
on the interoceanio canal. Shonld the lauds belong to private parties the company 
shall enjoy,iu regard to their temporary occupation, all the rights and privileges 
which the law accords to the stato, with the special ]>rivilege of occupying them im- 
mediately after the deolaratioii of necessity and utility, and after paying the com- 
ff^Bation, whloh shall uot exceed that which the state should be compelled to pay 
ft almilai case. 

Article XXin. 

The Hepublio of Nicaragua, desiring to assist the company efficaciously in the oon- 
Btriiotiou of the iuteroceanic canal, a work in which it takes the deejiest iDterest, 
cedes in fee simple to the said companjr the public lands hereinafter mentioned in 
alternate lots with other siu-ilarones which it reserves to itself, and of the dimensions 
and in the places as specified hereinafter : 

1st. Ou the left bank ol the river San Juan, from the Atlantic to Castillo Viejo, 
lots of three miles frontage on Ibe csnat and sis miles in depth &um the banks of the 
liver. Where the canal divuriies uiote than sis miles tiom the banks of the river the 
lots are to be measured on both sides of it, and shall be three miles wide and six miles 
deep. And where this distance is less than six miles the lots shall be thren miles 
front aud three miles deep, and they shall be measured from the bank of the caniU 
to the river, taking what may be lacking from the opposite bank of the canal. 

Sid. Three milea distance trom Castillo np stream, ou the right bank and np to the 
lake, lots of two miles In depth and two of frontage on the canal. From the lake 
along its south shore to the river Sapotf and thence to the river L^os, lots of one 
mile frontage and one uiile depth. On the lett bank of the river fi-om a point In 
front of Castillo and np to the lake, lots of three miles oi frontage on the i^anal and 
four miles in depth. 

3d. On the north shore of the take, asfar as the River Tnle, lots of two miles front- 
age on the lake and two miles deep. 

4th. In the places which the company selects in acoordauce with the government 
of the existing public lands, forty (40) lots, each four miles froutago by five miles 
deep, reserving always the acquired rights. 

It isnnderstooiltliat the government reserves around each of the forts Castillo and 
San Carlos the lands included in a circle ofone and one-half (1^) miles radios, whose 
center shall be the respective fortresses. 

As a general rule, at the extremities of the interoceanio canal and at its points of 
contact with the lake, the opposite lots will be allotted one to the government and 
one to the company, but If this be not possible the first will belong to tbo govem- 

From the Atlantic to the lake that part of the river bed oconpied by the canal 
shall be considered as part of the latter for all porposes of this article. 

The roeaaareDieot and setting out of all lands neded by this contract shall he made 
at the expense of tbo grantees uuder the supervision of the Govei'nment. 

The state shall vest in the company the possession of said lands so soon as the said 
oompan; shall begin operations ou the oanal. Operations shall be regarded as begnu 
when theprovisions set forth in article 47 shall have been complied with. The linat 
title deeds shall not be granted except as the work of the oanal progresses and in due 
'^proportion. 
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Article XXIV. ^^H 

wen case tbat a nowBTirvey sluiuld show tlieiiecBBiify of adopting an- ^^^ 
otJier lioe for the constrnotioii iir tbt canal, which vnriEs wboU; or in part fiom lbs 
line set forth in article 13, Ibe compatiy shtill hsro Ibe richt to the lands am! olhei 
elementB neccBBBry for the cobstruction of the canal, accordinato artiolea 16, 17, 18, 19, 

21, and 2-2. , 

The company ahall, in that event, also have the right to the lands mentioned in the ^H 

f receding article, in the Bame proportiona, oondittons, and dimenaions therein eslab- ^^M 

ished, ^iththe single proviBothat if it alter the lioe the locali ties whence these lauds ^^H 

Hhall be taken shall ba altered accordingly. ^^H 

Abtiole XXV. ^^I 

The Btate reBerysB the right to occupy, in the several lot? of land granted the com- ^^H 

pany, anch placea aa it may need for Bnch roada and public buildings aa it may deem ^^^| 
convenient. In the aame manner it may use limber mid other building inaleriala 
found on Buch lauda whenever they may be necensary fur any work upon nhicb it 
may determine. However, theae lands with all their products, vegntable anil nitu- 
eral, ahall be anbject to the tawa of the conotry ao soon aa they become t^he property 

of individnal citizeuB by tranafer from the company, and then, ahonld the State need ^^^ 

them fot the ends set foclh in this article, or for any othera, it ahall make competiso- ^^H 

tion to their ownera accnrdio); to law, withoot any right on the part of the exjiro- ^^H 

priated owuere to reclaim against the compiiuy. ^^H 

SboDld the company have impidved the lands bo taken for pnrpoaea of uae, orna- ^^H 

ment, or pleasure the a(at« ahall bo boand to leimburue it for such daniagea as it may ^^H 

bave Buffered, according to the aseeaament oC experts. ^^H 

Article XXVI. ^H 

Mines of coal, stone, gold, silver, iron, or other metala aitnated in the lands ^[rauted ^^H 

to the ciitnp any ahall belong to it by right, without need of previous "deuounciation," ^^^| 

It having the rigbt to work tbem when considered expedient, Bnbjeot to the laws of ^^H 

the country. ^^^| 

Abticlb XXVII. 

The company shall also have the right to utilize for ita account, for aaleoresporta- 

tiou, the lumber in theforeats aitnated in the lauda ceded to IL by the stale froui the ^^_ 

tinie tbey enter into possession of them iu accordance with Ibis contract; that is, ^^^| 

irom the time of commencement of the works, always saving the acquired rights. ^^^| 

Articlb XXTin. ^^1 



From the day on which the present concesbion i« ratified by CongreRH the pnblio 
lands iucloded in those neueasary for tbe construction of thti caoal can not be auld, nor 
can any of those ceded to the company on the bauks of the canal by aitiole 23. Nor 
can they be leased to the prejudice i)f the company. 

Articlk XXIX. 

Tbe company shall have the right, thruughont the extent of the canal as woU aaat 
ItA months on both oceans, and in tbe lake and throughout the extj^nt of the lands 
ceded by virtue of Articles 10, 17,92, and 23. to enter upon tbe work of locating, leveling, 
excavating, dredging, and in general any other work of wbataoever nature that 
nay bejndged noefalfor the establishment and feeding of the canal, or for its opera- 
tion, preservation, and maintenance. The conipauy is apeoiaUj authorized to oKeonte 
along tbe canal line and on the banks of the River Ban Juan and its affluents, within 
the territory of Kioaragua, and also on the tributaries of Lake Nicaragua, tbe lakes 
or water conrses which can be utilized in their flow to the PuciGo, the sfHtem of 
dikes, rectifications, dredgiiigs, embaukmenta, dams, cuts, location of bnoya, and in 
general all the norks tliut in the opinions of the engineers of tbe company are 
deemed indispensable fur the construction, feeding, navigation, and operation of the 
canal. Tbe company mny also do all works of like character deemed necessary at 
tbe entrances of the canal into Lake Nioaragaa, as well as In the lake itself, in ao- 
eordanoe with the route tbat may be determined upon in order to seonre in it easy 
navigation, and aa may be found necessary iu the other lakes or lagoona that ara 
to be traversed. 
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iD)^, aoil dlkDH formed in tbe montbB of the oantl in tbe 
._ tbe ocoaiia.by fleposlts of inn.t«iia]H resnltiog from tba ei- 

__ _ caoai, uball belong in fee simple to tbe campaof; tbe Govenunent 

having lbs rlgbt to use Ibem if neceeaarj, after coDipennation made. Bat it miy 
never olistmct said porta dot widen ibe beacbea iu froot of them, ualeas tbeie ^ 
absolate neoeusit; to do no, and iu tbia caiw tbe enibankmenrs and. lillinga tbst it 
may be necessary to construct in front of tbe ports sbiill belong to the Bepublie, 

Id genersJ the company nhnll bave the rigbt to use nil the lakes and riven of 
Nicaragna, tbe watera of which may be ncceasary, in the JnAgment of the engineen 
of tbe company, for the constrnotloo nail supply of the oatialand for maiotaiuingiti 
operatiODs. It being nudcrntood that tho damageH aaiiaed to private parties by llie 
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Article XXX. 

Tbo company sball not imiKirt merubandiae into tbe territory of tbe Bepublio for 
the purpose of IrafQtkitig vriiibont paying tbe import dntiea catahlisbed by Jitw. But 
it miiiy import free of custom dutiea, and of any t-nx whutsoevej', tbo articles needed 
for the works of tbe onterpriee, snob na snrveja, examiuatllin of locnlities, constrnc- 
tion, nae, operation, maintenance, repairs, and improvements of tbe oanal; for the 
telegrapbic aerviceand fortbatof tbe railways; tbnnniiingtheworksbopa tbe com- 
pany may keep in operation; and sucb articles may consist of tools, macbineiy, ap- 
paratus, coal, limestone of all classes, lime, iron, and other metals, raw or inannfao- 
tnred, mining powder, dynamite, or any other analogons sabstauoo. Tbeae artioles 
may be transported between whatever points tbey may be required during the works 
of opening ol tbe canal, and be diBcbnr};ed and stored free of all local taxes. 

The oompany may import free of duties and taxes, during the work on the canal, 
provisions and medicines ahsolntely necessary for its own consumption. Goods, tbe 
oommeroe of which is not free, are excepted from the privileges contained in ^is 
article, which goods.excepting powder, dynamite, and other explosives, remain sab- 
jeot to the requisites and dutit^ prescribed by the laws. 

Article SSST. 

Tbe vessels employed by the company as tugboats or for the service of the canal 
shall bo free from all dul.ieB nud also the materials for tbeir repair und tbe fael 
they nae. The vesaela and appnrtenancea from whatever place they may bo coming 
for the use of tbe company shall also be exempt from all duties 

Akticle xxsir, 

Tbe Government will establish such regulations as it may judge neceasary to 
prevent smuggling and to maintain public order in the region of tbe canal. 

The company is boand to lend its assistance for the enforcement of sucb regula- 
tions. Bat in the free /one along tbe margin of tbe csnal, as hereinafter provided, 
measures for the prevention of amng^liug shall be limited to vigilance on tbe part 
of tbe employe or employ^ whom it may concern withont any further measures 
being taken against passengers, vessels, or their cargoes, excepting when an attempt 
at smnggling is discovered ; it bciug the intention of the State that there ahnnld be 
the most ample liberty of transit by tbe canal for persons and property, with the sole 
limitations efltablinhed by this contract. Consequently the company shall have the 
right to discharge and reload ships in transit at such points as may be nece* 
order to make repairs, lighten tbe veasal, shift cargo, or on acconnt of any a 

that renders it absolutely necessary, without being Bab|eet to search, exaot , ,. 

oontribntjona of any kind, provided that in each case, and before beginning opera- 
tions, the nearest cnstomhonse authority shall lie notified. 

Anxicu; XXXin. 

The Government shall lend its protection, in conformity with the laws of tbe cons- 
try, to theengineers, contractors, employ^ea, and laborers engaged in thepreliminaiy 
Burvcya or in the woiks of construction and operation of tbe canal. 

Akticle XXXIV. 
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froDi direct coatributtous, forced Ioadb, and military exactiona during the time tbey 
are iu the service of the (lunu!, bat tljoj ahall pay tlie tasea eatablished 'ly the laws 
if tliey acquire real proporty. 

Aimci.K XXXV. 

The oompuuy may freiily islrodace immigraQta iuto the laada ceded to it, aild tbe 
employ^a ami woikiueu uitidud in its worka aud warkslmps. Asiatics, Lonevor, are 
oxoepted. Both tlie immi^rituta and thu employ^ and workmen vrill Uo subject to 
Iha lawB of the RepubiJc and tbe regulationa of the compan^v. The Govemoieut as- 
surea tbem aid aud protectioa and the enjoyment of thuir tights and guaranCQas in 
conformity with tbe ccnatitntion and the national laws during the time tbey lomaia 

AliTlCLE XXSVI. 

The Goverameat of Niuaratcua assures to tbe company and its agents nnder the , 
lawB of tbe country, as it doea to tbe otlit^r inhabitants, the full enjoyment of the 
guttrautfea and rights which tbe constitution and tho same laws grant to them. And 
roiilprocally tbe company and its agents bind Ibemaelves slrictiy to resjiect the laws 
aud re|;nlationB ttiat am in force in Kicaragna, and especially to comply with tbe ' 
dxecutory judgments of tbe tribunals without couaideriug themselves vested with ' 
other lights than those whicb the laws concede iu favor of the Nicaragnans. 

Article XXXVII. 

Thu Governnient shall establish all along the line of tbe oa&ul inoluded botweea 
the two terminal ports sucfa police stations aud revenue ofSoes aa iu ita judgment are 
ueoesaary to preserve order iu tbe retjlou of the caual and for the obaorvanoe of the 
liaoal laws of the Republic. All exiienaes incident to this eetvioe, including those of 
buildings, endowments, salaries and allowances of employees, and tranaportation of 
the forces, shall be paid to the Goverament by the company on snob ti^rms and eon- 
ditiona as may be eatablished, taking iuto consideration tbe requirements aud neoes- 
irities of such service. The company, however, shall have the power to establish 
guards aud watchmen for the service of tbe oaual and tbe enforcetuent of its regula- 

AHTICLl! XXXVIII. 

Contracts for labor on tbe caual shall enjoy tbe privileges which the laws of the 
country accord to agricultural contracts, provided tbey be clothed with the formali- 
ties that the laws require in such contracts. Aud tbe contracts in regard to canal 
labor that the company eseeute ia foreign conutriea shall be valid and lawful in 
Nicaragua during tbe term stipulated in tbem, provided tbey do nut violate the laws 
of the Kejtiiblio; provided also tbe documents ooutaining them be presented to the 
proper authorities, with due anthonti cation, that they may be registered. 

AnTiciJ! XXXIX. 

The company ahall be uxeuipt during tbe period of this oouoesHion, iu peace and iu 
war, from allnianaer of taxes ujion the real property it may acquire by virtue of this 
contract, and from every l(iod of direct oontributions, loo J taxes, or any other tax 
relating to the property and use of the canal, ita buildings, and conatructiooa apper- 
taining thereto, in its entire length, including those that are situated in tbe porta 
and maritime establishments on the two oceans, as also the lands conceded to tbe 
companyfor the whole term of the privilege. This franchise is not assignable to those 
who buy tbe real estate which the company may dispose of by virtue of this conces- 

Articlk XL. 

The Hepnblic.of Nicaragua shall unt establish any tonnoge, anchorage, pilot, light- 
honse dnes or charges of any kind whatsoever upon veaaeis of whatev ere loss, or upou 
the merchandise, baggage, and passengers which may pass through tbe canal from 
one ocean to the other, all auch dues being reaerved for the benefit of the eompauy, 
aa hereinafter aet forth in article 4^. 

But nil such mercbandiae aa shall be loaded or discharged at any point of the canal 
intended for sale shall pay the imuort and esporti duties fixed by tbe revenue laws of 
the state. 
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Abticlx XLI. 

h the view of Heouriug the most ainiilo freedom In tbo trausit of personB tnd 
rtv, aD<l in order to mmove aa far us pOBiiiblo occusious for diaagrfeable qntt- 
tQare shaU be on ench side of tbe oaiiul a free lone, the c:(tmit of wbiob BbiU 
Uu one bundred yards luoasnred from the water's edge in the caoul, it being uiidei- 
stood that tbe borders of the lake abalt not be considored as margin of tbe canal Itii 
the iiiirposes of this stipulation. 

All traffic declared illegal by tbe laws of the Republio shall be prohibited within 
the said zone, and the revenue anthorities cbargod with watching and preventing 
smuggling aball act in conformitf with tbe BtipulstiouB in article :f2. 

It is eipiessl.v agreed that ever; veanel tbat pasHea through tbe oaual shall cair; 
on board an officer named by tbe Oovemiiient when the authorities think it necesBsiy, 
kud this employiS shall act in conformitj with the law in caao ho discovers its infrlngo- 

Tho two ports to be construoted for tbe entrance and exit of the canal on the ttvo 
ooeaiia shall be declared fVee ports, aud they ehaU be recognized as such from the 
beginning ufthe work to the termination of thin conceiviiDn. 

The Oovernmeot in agreement with the company Hball establish, by special degree, 
tbo limits of the freedom of these ports, which limits shall not oxt«ud beyond tbe 
waters of tbe port, which ore those included botwuen the mouth of the canal and the 
entrance to tbe said porta. 

Articlh XLII. 

For the proper ailminiatratiou of the canal and its appnrtenances, and in order to 
facilitate its construction and operation, tbe company shall establisb the necessary 
regnlutiune, which sliall be binding on all persons found in its waters or its appur- 
tenances, the nolo reservation being that the rights and sovereignty of the Slate be 
respected. 

It beinrr understood that the company in the exorcise of the powers conferred by 
this Brticlu may not make other regulations than those necessary for tho administra- 
tion and partionlar manageiiiunt ot tbe canal, and that before executing and enforc- 
ing these regulations thoy shall be submitted to the Goveruuient for approval. The 
Htat« will land the aid of its authcrity for tbe enforcement of these regaiatioas. 

Aktiole XLUI. 

By way of compensation for the expenses of surveys, oonatmction, mniatenBnc& 
knd operation of tbe canal, wbicb under tbe present QoucesaioD shall be at tbe coat 
of the company during the period of said privilege, it shall have the rigbt to estali- 
lish and coUei t for the passage of all kinds of vessels, travelers, and niercbandise 
thiougb tbe canal, and in the waters and porta pertaining to it, taxes on navigation, 
tonnage, and pilotage, towage, storage, lay days, anchorage, light, roadstead dnea, 
wharfage, hospital dues, and any other similar charicea in eonloimity with the tariff 
to be establisheil by It in accurdiuine with Article Lll of this contract. 

These tariffs may be modified by tlie company at any time on condition that all 
modidoationa that may be introduced shall previously he commnnicatpd to tbe Gov- 
ernment, which, in oaae of finding them wiithio Ibe limits established by the eaid 
Article LII, shall cause thum to be complied withaxif tbey were regulations enacted 
by itself. 

The payment of all the tariff dues shall be exacted without any exception or pref- 
erence, and nuder identical conditions, from all vessels, whateivei be the place they 
come from or their nationality, with the exception atipnlated in the foUowing article. 

Abticlb XLIV, 

As compensation for the privileges and concesaione that Hicaragua grants by this 
contract, it is hereby atipulaled that the Kepnblic shall enjoy the special privilege 
that Nicaraguan vessels sailing under the Nicaraguau (l]ig may navigate the canal 
at a reduction of fifty (.'iO per oant.) per centum from the general tariff while en- 
gaged in the coasting trade or in the reciprocal trade with the other Republics of 
Central America. It is declared that the vessels referred to in the preceding poro- 
, graph mast be exclusively of the register of the Bepublio, and they must not be 
I owned, either in whole nr in part, by citizens of other countries. 
T A reduction of fifty (50 par cent.) per ceut. from the general tariff is also granted 
I to vesijols that begin their voyage for a foreign country in any of tbe ports belonging 
(o the Kepnblic, with a cargo wholly composed of products of the country. All the 




Article XL VII. 
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priTileges to whicli this article refers ebatl be eKteuded to the other Repablica of 

CeotraT imeriea Trheoever Nioaragna ehall find itself free from in tern ati anal ubli- 
gationa which may prevent it, or whenever one or more of the said Repliblica shall 
Form a aingle nation with flioaragna. The company oitii not collect any nuviKatioa 
dues whatever opon vessels and craft navigating the lake of Nicaragua auil its pro- 
longations without passing out of the looks. The Nicarugunn veHselH of war, aud in 
the case above provided those of the Eepnblio of Central AEaericu, tiball uot pay auj 
dnes on passing through the oanal. 

Akticle XLT. I 

In case it may be possible to ntilize the watera of the canal and He depeudenciea 
for the irrigation of plantations, gardens, and sti'eets, or for the supply of towns that 
may be withoat it, or as motive pownr for private enturpriaes, tlia company shall 
Lave power to snpply it, collecting dues In proportion to the amomu faraished, ao- 
cordjng to the tariff that it may be establish in agce«tuoiit with the Oovemmeut. 

Abticle XL VI. 

In view of the existence of an exolnsive privilege granted hythe Repnblio id favoc 1 
to Mr. F. Alf. Peltaa, by a contract rutihed on the 16tL of March, 1877, for the aari- I 
gation by steam on the lake and river for the imrposes of I be Internal commerce of 1 
the Hepnblic, the canal company shall have tlie right of expropriation against Mr. t 
Pellas, OB regards his rights and properties, on Just assessments by experts, after .< 
making a corresponding compensation according lo the laws of thfl Bepnblio. j 

It is also stipulated tbat the company binds itself to p.iy to the Goyernment of the J 
EBpnblio all it may Irorauow on eK[>end inauy way for ilihimprovement of the navi- 
gation of the river and the port of San Jiiuudel NorlB. Tliia payment shall be mada J 
within six mootlia of the date of the beginning uf the works of the canal, and ac- \ 
wrding to the original acconuta of the corvexpouding olfice, 

■%e company shall undertake at its expense the final surveys of the ground and the 
ation of the Hoe of the canal by a commission of competent engineers, two of whom 
shall be appointed by the Government of the Republic, which shall protect as far as 
it may the said commission. 

Tbere is granted to the concessionary company a term, not exceeding one year, in 
wbich t-o commence the Sual surveys for the canal, and one year aud one-half addi- 
tional for completing tbcm ; to organize tbi' i^xeciitmg Dompimy, aud commence the 
work of construction. Said terms shall bc'<;iu to he counted from the dat«of tboratU 
ficatiou of the present contract by tho Niciiraguan Congress, pablishod in the ofQcial 
paper, which shall be oonstrned us notifieiiiion, Furtbermore, said terms are nut to 
be extended, and it is understood that opiirjitioos are not considi-red to have been 
begnn if during Ibo first year of ihe work two miliion dollars (Jd,(HX),OUO) are not ex- 
pended on It. 

Abtigle XLVUI. 

A term of ten years is also granted to the conipnny for the construction, completion, 
aud opening of the canal for maritime navigation. However, should eveuls of main 
force arise, duly justified and sufiicieot to impede the regular progress of the works 
dniing the period of the said ten years, an extf^nsion shall be granted eqnal iu dura- 
tion lo the time that may have been lost by such delays. 

If, at the expiration of the ten years aforesaid, the works should not be coni|ileted 
BO as to have the maritiuie communication between the two oceans opened. In con- 
sideration of tb» great capital the company may have invested In the enterprise, and 
of the good will and abilily it may have shown, aud the dillicnlties encountered, tha 
Bepnblio binds itself to concede a new uxtensiou. 

Article XLIX. 

As a guaranty of the fulSllment of the obligations which the company incurs in ao- 
oordauce with Article 47, it shall deposit to the order of the Government of Nioar- 

E' 1 a bank or in a mercantile house in the city of New York, which the 
ment maj designate and ivichin sixty (UO) days from thedateof theratihcation 
i 



I 
I 



i 

^^^^B Bud wbiuh autu otQerwiae bIiuII be oo'iaidered an ailvaoce to the OoverDiiieat 
^^^^K Donnt of the ueeessar; expeDaeaorpa.vnieDt of tbe police of tbu cuaaJ uccardinf; 
^^^V Uipulations set forth in Artiulo 37. This ilupoHit, unwDOU aumado, Bliall be at the dU' 
^^^H pOBul of tbe QoverDnmnt. 
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at M» wmtnoi, tbe aum of one hmidred tbouKand (1100,000) dolloN, AlIIe^i(^aD p^Jil, 
whiuhtbeooiupuNv sbaM forfeit to the Utpulilioif itdouot fiilflll the aaid obligatioaii,' 
-"'-•■ ' - -.ber-'-- -' " ■- ■-(---. . ..-- " - 
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In cooKideratioti of tbe valuable urivilugea, franobiiteB, and coucosttions grautetl to 
tbe ootnpaoy by tbia coiitraDtf tbe Bepublio ahull recuive in abarea, bouda, oertiUcatet 
or other aeouritlea wbiob the coinpauy may iEsne to laiae the corporate capital, oi 
per oentDui of tbe total amount of tbe iaaoe. 

Such abarea, boada, oertitiaatea or other aeciiritiea ahall be free of all pajuieolon 
tbe part of tbe Itepablic, being conaldered aa paid in full. Tbe eix per centum tibuU 
iu no event be ieaa than four million doUara (94,000,000), that is to aa;, fort; thoa- 
aaud ahareaor obligatioua of wbatsoever kind of one hundred (SIOO) dollars each. 

Of said abarea, bonda, oertiSoatea, or aecurities of whatsoever olase, two-third a shall 
not be ttaiiHferable : bnt all ahall participate in tbu besellU, interests, paTtitiDa!<, 
divideods, sinking funds, rJ(;btH, privileges, and ia all tbe advantages givaa to paid 
up shares nitbout any diatinction, Tbe QoverniueDt in ita capacity of sbareholdei 
shall besides have tbe right to appoint one director who shall repreaeut ita interest 
in the board of directors of the osnal company from the lime of ita definite establisb- 
meot. Tbe sbarea refirred to in this article shall be delivered to the ajrent, the Gov- 
ernment may appoint to receive them and as soon as the company aball be ready to 
ifisne the oeitilicatea for its capital. 

AltTlCLB LI. 

Ill ordec that tbe canal association may indemnify itaelf for the expenaes it may 
have had to incur for the veriGcationn, pieparatioos, explorations, and surveys here- 
inbefore mentioned, and for all other expenditures that it will have to make uutilthe 
definite organization of the company, it shall have the right from the time of the 
organization of aaid company to six jier cent, in shares, bonds, certiScates, or other 
seouritiea which the company may iaaue for tbe purpose of raising tbe corporale capi- 
tal, and which are to be issned iu esceaa of the capital to be snbsciibed. 

These bonds, shares, or secnrtties shall be identlcully like tbe subscription aburea, 
and issued from the same rtgistt-r or stock book. Aa a consequence Ibay ahall parti- 
cipate in all benefits, intereata, partitions, dividends, eiuking fund, rights, privilegea, 
and of all the advantages given to the paid np shares, bonds, or seouritiea without 
any distinction whatever. 

Akticlb LU. 

From the receipts of the enterprise the ciiaiiiany shall take tn the first place the 
neoeeaary amonnt to cover all the expenses fur maintenance, operation, and adminis- 
tration ; all the sums iiectNiSDry to secure the interest which shall not esoeed six per 
centum, and the auiortiitatitm of tbe obligations and of tbe shares, and what reaiaios 
aball form the net profits, 'if which at leaat eighty per centum (80 per cent. ) ahall be 
divided among the sluireliolders, it being agreed that after the lapse of ten years after 
the completion of tbe canal the company shall not divide among tbe shnreholdeis in 
payment of dividends, directly or indirectly, by ixaue of shares or otherwise, more 
than fifteen per centum (15 per cent.) annually or in this proportion, from dues ool- 
leoted from the aforesaid canal and wbci'e it shall appear "that these dues yield a greater 
ptoht, they shall be redaced to the fixed limit of fifteen per cent, per annom. 

Article Llll. 

The present conoeasion ahall be forfeited : 

Ist. ThroDgh tbe failure on the part of the company to comply with any of the 
conditiona contained in Articles 6, 46, 47, 48, and 4U. 

2d. If tbe service of the canal, after ita completion, be interrupted fiR aix months, 
except in oases of main force. 

When the concession shall have been declared forfeitei^ from whichever of theae 
causes the pnblic lands granted by this oonvention will revert to the Bepublio, in 
whatsoever state they may be, and without compensation even in the cB<se that bnild- 
iu°:s may have been erected thereon. 

Such lands shall be excepted aa may Luve been alienated to private parties by the 
company, with the formalities prescribed by taw, provided tbat such alienations shall 
not have taken place within the six monibs preceding the date on which the oom- 
rj>aay maf havo become legally liable tu tbe penalty herein established, 
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Articlk LIV, 



Od bbe expiratioa of the ainetf-nine years stipiitntod lu ' 
^ vent or tbe forfeiture coDtaioed in tbe precediog article, the Republic shall enter 
*ipoii pOBasHBion )n perpetuity, of the canal, of workuof nrt, light honseii, stotehooBes, 
>41atiOQ8, deposits, etoren, and all tlio eatabliahmODtB used id t.ho adniini8tratioa.of the 
CHDO], irltboDt being obliged to pay any iodemaity to the company. 

There shall be excepted from tbia condition, tbe voHsels I>eloiigiag to the company, 
its Btoree of coal and other materials, its mechanical work sbopa, its floating capital 
and reserve fnjjd, as also the lands ceded to it by the State, excepting tbose in vrhich 
are estabUHbed the Tvorka indicated in tbe first part of this article, and which will 
revert to the State together with ttaeir immediate appnrtcnauceA, aa neceasary for 
tbe serricB of the canal, and as an integral part of the same. 

But tbe company shall have the right, at the expiration of tbe aforesaid term of 
ninety-nine years, to the fnll enjoyment of the free use and control of the canal in 
the capacity of lessee, with all the privileges and advantages granted by the said 
concession, and for another term of ninety-nine years, on the condition of paying 
twenty-fiTe per cent of the nnnnal net profits of the enterprise to the Government ot 
the Republic, besides the dividends line 10 it for its shares in tbe capital stock. 

Tbe company fnrtbermore shall have the right to fix, at its discretion, tbe dnes re- 
ferred to in article 43 of this coneession, no that the shareholders still receive divi- 
deoda not to exceed ten per centum per annnm on tbe wbole capital after dedncting 
tbe payment of twenty-five per cent of the net gains to the Government. 

At tbe expiration of this second term of ninety-nine years the Government shall 
enter into perpetnal pOMoasion of tbe canal and other pro[)erties referred to in the 
first part of this article, ioislnding also in this posaessian all that which is exotnde4 
in the said first part with tbe exception of the reserve and a tnorti nation funds. The 
failure to comply witb any of the terms of the lease ahall terminate it, and the State 
ehoU enter into posaeasion of tbe canal and other works belonging to it in accordance 
with tbe provisions of the preceding paragraph. 

Article LV, 

Any misnoderstanding that may arise between the State of Nicaragnaanil the com- 
pany in regard to the interpretation of the present stipnlations shall be submittf d to 
a court of arbitrators coniposed offonr memlwrs, two of whicb ahall bo appointed by 
the State and two by tbe company. 

These arbitratora sball be deaignated by each of the parties within tbe period of 
four months from the day on which one of the contracting partiesHballbaveiDforaied 
the other in writing of the want of agreement on the point at issno. Should one of 
the parties allow tbe aforesaid term to pass, it shall be considered as asHo:iiiiig to the 
opinion or claim of the other. 

Tbe ni^ority of tbe votes of tbe arbitrators ebaU decide finally and wittiont re- 
oonrse. In case of a tie vote the arbitrators shall select, by mntnal consent, a fifth 
person, who shall decide. If unable to agree to such nomination, they shall draw by 
lot tbe names of thediplomatio reprenentativna accredited to Nicaragua, and the first 
one drawn ont shall exercise the functions of the fifth arbitrator; he sb^l either 
adopt the opinion of one or the otber of the parties to the controversy, or render his 
opinion between these extremes, and bis decision shall be final and without any ap- 
jHial whatever ; tbe fifth arbitrator failing, the second jterson drawn shall exercise 
these functions, and so on snccessively until a decision is reached. 

Prior to the initiation of the works of opening the canal the Government shall 
fortnnlaie, with the concurrence of the company, roles to be observed by the arbitra- 
tors in all matters relating to procedure. 

Qnestions between the company and individnals residing in Nioaragoa shall be 
nnder the jnrisdiction of tbe ordinary tribunals of Nicaragua, in conformity with the 
legislation of tbe conntry. Id matters pertaining to nonresidents of Nicaragua tbe 
rtues of international private law will be observed. 

In witness of the foregoing stipulations, we have signed two instruments of the 
same tenor in Managua, on the ^3d day of March, one thoasand eight hundred and 
eighty- seren. 

Ad. Cariirnab. 
A. G. Mbkocai.. 

The Oovernmeut. finding tbe foregoing contract in conformity with the instrnctions 
transmitted, determines to approve it in a'A its parts and to snbmit it to Coni^ns for 
its ratification. 
Mmagna, April twelfth, one thous;iud eight hondred and eighty-seven. 

E. Carazo. 
Bsoting Bubsecretary of tbe interior. 
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Doha in the hall of BeiwiouH of the chamber of depaties, Managaa, April 20, 1887. 

TomXs Aiutfuo. 

Lbopoldo M. Montbnkgro. 
Luis £. Saenz. 



To the S. K. P., hall of the senate, Managaa, April 23, 1887. 
S. MorXlrr. 

Therefore be it executed. Managua, April 2ij 1887. 

The BubRecretary of the interior in charge of the office: 



Accepted on the same date. 



Joaquin Zavala. 
Eliodoro Rivas. 

£. Carazo. 

Alejandro Canton. 



Canton. 

A. G. Menocal. 



I do hereby certify the preceding signature of the snbsecretary of the interior, 
which reads Alejandro Canton, to be genuine. 
Managua, April 25, 18B7. 

Joaquin Euzondo. 




The Conatitutional Coogress of tbe Repiibllo »f Costa Rica, tu the exercise of the j 
poweia granted l.o it by section 4, article 73, of tho Kimstitution, decrees — 
AitTicxB First.— The contract etiterert into on the aiat of July last Imtn-i 
honorable minister of publio works, nuthoriMd for tins porpoue hy the boDorablu 
President of tbe Kepiiblin, on behalf of tba Govoruiueut of the name, and Mr. Aniceto 
G. Menocal, onbehslfof the Nicaragua Canal Awociatioii, tor excavating and operat- 
ing an interocfianio canal crossing, either iti whole or in part, through the territory 
of theBepablic, DTmnning along the whole ur part of ite boundary with Nicaiagna, 
is hereby approved. 

Tbe aforesaid oontntct with tbe modifications agreed to by Coogresa reads literally 
as follows: - 

Tile undersigned, Pedro Pinit Zi>IediSa, seeretory of the state bnrean of nnblio f 
walks, especially authorized by the honorahle geueral, President of the Repnblio, to ^ 
celebrate ad referendum the present contract, party of the first part, and Auiceto O. 
Mooocal, representing the Sicaragiia Canal Association, with tnll powers frutn it, and 
also authorized for this purpose by the exeuiitiTo committee of the said association, 
party of the second part, have revised the contract for tbe canal made in Washington 
on the 17th of last May, by the party bereto of the tirsC part, in his capacity as envoy 
extraordinary aod minister ptonipot«iittary of tbe Bepnbllo of Costa Rica to ' the 
Oovernment of tbe Uflited States of America, and Mr. Hiram Hitchcock, president 
of the aforesaid association ; the said contract, with the modi fi cations now agreed to 
hy the undersigned, roods aa foUuna : 

Abticle I. 

The Republic of Costa Rica grants to the Nicaragua Canal Association, Its sncoee* 
(tors and a8sii;nB, the exclusive privilege to excavate and operate a maritime canal be- 
tween the Atlantic: and the Pacific Oceans, running cither wholly or in part through 
tbe territory of tbe said Republic ur along the whole or a part of her border lind 
with theReptiblic of Nicaragua. 

To render this ooutract mily efficient between the contracting parties hereto, it 
will be sufficient tf the association aforesaid should Dse or occupy for tbe works of 
tbe Haid canal, or for any of its ports in one or the other ooeans^ "uy Costa Rican 
waters or at least waters in which Costa Rica bos Joint ownership or has rights of , 
aac and navigation. 

Whenever tbe word "association" ia nsod in this preMint doou m en t reference i 
mode to the "Nioaragua Canal Asaooiatiou," its successors and aisigns. 

^^b Articlb II. 

^^^rhe canal must he of sufficient dimensions for the free and commodious pasH:);;o of I 
^^bels of the samn siee as the large steamers used for ocean uavigatio' ' ' 
Eorope and America. 



M State leclares (his work to he one of public utility. 
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Abticlk IV, 1 

Tbe duration of the present privilege shall be for niijeCy-tiiiie yeare, to be counted I 
from iLb day on which the canal Bba1l be onennil to noiTecsal traCQc. 
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from iLb day on which the canal sball be opennil to noiTecsal traCQc. 

DnrinK the aforesaid period tbo aasociatioa eball bare the right to constmot nod 
OTieral« within the territory of Conta Rica a railroad along the whole extent nft.bi 
said canal, or those parts of the same which it may consider con veiwent for tbn better 
service and operation of the enid work. 

The Repablio binds itself not to make any subsequent concession for the openingof 



ft oanal between tbe two ocennt) a« long aa the present privilege lasts. 

The Kepnblio will also abstain during the same period from granting, wiLnin a zone 
oflweutyrfivo miles along the canal, concessions for railroads from sea toseathtt 
lui)(bC comitate with the canal in the traffic between foreign nations. This restriction 
shall not prevent the construction of new railroads that may be convenient for Coall 
Bica to bnild to the canal, or to any point on. the northern frontier of the Bepnblic, 
either connecting or not with any other railroads. 

Articlr V. 

The grantee aesoofatiAn shall have tbe right U 
may be considered neoessnrj' for tbe oonstrnction, 

The Government shall bavetbo right to use the telegraph lines of tbe company from 
any station t-n an;r station tbat ina.T be included wttbin the line fVom sea to aca, 
without being obliged to pay the company for snch service. 

Artjcli! VI. 

TheGovernmont of the Republic declaresandacceptsthat the ports at each extrem- 
ity of tbe canal and the canal itself from sea to sea during the time of this concession 
sbnll benontral; and consequently in case of war between other nations, or between 
one or more nations and Costa Rica, the transit through the canal shall not be inl«r- 
rnpted for such caune, and tbe mercbunt veRseln and individuals of all nations of the 
world may freely enter the aforesaid ports, or pass through tbe canal withont moles- 
tation or detention. 

In general, all vessels shall fVeely pass through the canal withont distinction, osdu- 
sion, or preference, whether of persons or nationalities, provided 'that they pay the 
dnes and comply with the rules established by tbe association for the nse of tbe said 
canal and its dependoacien. 

The transit of foreign troops and vessels of war shall be regulated by such provisions 
in reganl thereto as ore now or maybe hereafter esiablished-in thetreaties between 
Costa Rica and other powers, or by intornational law. But the entrance of the canal 
Bhall be strictly forbidden to vessels of war of any nation which may be at war with 
CoBta Eica or with any other of the Republics of Central America. 

Costa Eica shall endeavor to obtain from the powers that aretoguarniiloe the neu- 
trality tbat In the treaties to be made for that purpose tbey eball also bind them- 
selves to guarantee tbe same conditions to a zone of land parallel t« the canal and 
also to a maritime koub Id both oceans, the dtmeuslons of which shall be fixed by snoh 
treaties. 

Artiglr VII. 

The present coiysession shall be transferable only to snch company or companies as 
may be organi7.ed for the purpose of oonstrncting or operating tbe oanal, and in no 
case to foreign Govorninents or to foreign public powers. 

Nor shall the asaoulatlon have tbe right to transfer to any foreign Government or 



public power auy part of the lands granted to it by this contract. But it shall have 
the right to make such transfers to private parities under the same reatriotiona. 

The Eepubllo of CoHta Rica shall uot transfer its rights and privileges in respect to 
tho canal to any foreign Government or public power. 

The people of all uations shall bo invited to contribute the necessary capital to tbe 
entorprlse, and it aball be enfOciont for tbe fulfillment of this reqnirement to pnbUeh 



^^^ an advertisement for twenty oonaecntlve days in one of tho principal daily papcgu^— 
^^^^ each of the cities New York, London, and Paris. ^^^^1 
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Aktiulu Vlll. 

The capital atocb (capital tocial) of tliu Uual ctimpnny which is lo operate Ibe cnnn 
shall coDHiat of shares of thu looe value of iine Inniilred ilcillnrs i.'uuli, wtiicli kIiilU 
1)6 iasDed in anch amoiiDts as may Le (teemt-'il macesMry. Tliu iiwue aud traniifer 
both of thiwe shares and of all the bouds and ubligatiuns that, tha aoiupaiiy may ii»ue 
shall be exempt fivm stamp docs and from all other taxes or iiupouM iiow eatabHshed 
or to be hereafter eetablishsd io the Ke^abliu. 

A five pec oeiitum, atlcust, of thu capital stock with which the said oompany may ba 
organiited. nbttU be reaetved for such Central American QoverumeDta and citizens a» 
may wish to subscribe. 

As soou tbosaid company is rendy to opeu subarription books notice shall be given 
by it to the Governments of CostaKica and Nicaragua, which shall invite the otbi^r 
Governments of Ceutriil America and through them private parties to eubscrlbe. 

1'he shares which, within six months, to be counted from the date of tlie uotiee 
giveii to the Government, of the openingof the subBcription books, are not paid for 
■haU remain at the free disposition of the company. 

Article IX. 

The company shall be organized in the manner and noder theconditloDS generally 
a^lopted foe such eouipaoies. Its priucipal oftice nhall be either in tbe cily of New 
York or in suoh plate a.i uiaj be deemed con vruiout. 

It«iirat board of directors shall becooipoaedot persona, one-half, at least, of whom 
shall be obosen rrem tliose tuembers of the Nicaragua (:aiial Association who wera 
promoters of the enterprise. 

AnTici.B X. 

TheGovemment of Costa Rica, in ita capacity of Htookholder in theGnal ooinpany 
»B hereinafter provided, Hballhave theporjietual right of appointing onedirector, who 
ahall be an mtegral part of the board of clirectors of the said company, with all the 
lights, privilegeB and ndvaotages couferred upon the other directors of said coiu- 
pHQy, by iheuhurter, by-laws, and statutes of the company and thelawe of the country 
Doder which it shall organize. 

Tbe Goveroiiient, in the suid capacity of stockholder, shall also have the right to 
take part in the elections that the company may hold. 

Articx^ XI. . 

The said final company is bonud to keep a repri 
with ample powers for everything that may be of in 
tivoly or pasaivoly. 

AUTICLB XII. 

Tbe aasociatioD shall have the most ample liberty to select and adopt the route 
which it may deem most convenient, advantageous and economical between the two 
oceans for tbe excavation, conatruotion. and operation of the canal and its depend- 
encies and ports, whether the aame pasaea wholly or in part through the territory 
of Costa, Kioa or only along i is border Hue. 

Sbouldthecanaldaviatofrom thurivor San Juan, in that section of thesame in which 
Costa Kioa has the right of navigation, the association hinds itself to eatabliuh at 
sncb points as the engineers may deem proper, a communication between snch parts 
of the San Juan River as may not be canalized and the dividing level of the canal, 
to the end of faoilitating, without payment of any dues whatever, the navigutinii of 
Costa Bica vessels between the non-canalized part of the Sun Jnan River and the 
caual, by means of a lock or series of looks suitable for the navigation of vessels of 
six feet draught. 

It is nnderstood that this obligatinn does not in any manner bind the assooiation to 
place or to keep in navigable condition the lower part of the river which these looks 
m»y be intended to place in oommiuiioatiou with the canal. 

Article XIII. 
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All pxpendi tores for survoyg, oonBtruotion, maintenance, and operation of the canal 
shall b<> borne by the association without any subvention in nuney or guaranty u£ J 
Lutereaton the part tbe Sepublio. 
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Tbo aMnciatlon ihall construct, at ita expcuai?, and abalt keep in good conditei 
two Urge iiortH, one on the Atlantic »di1 one nu the Pacili«, at such points or '—" 
ties aa it uiay solect witliin or without the territory of Costa BiuSi, ta ftom « 
tenuisi of the canal; and each of them nhiitl huve a ligbt-bouse of the arst order. 

AcTicix XV. 

All the nrcn within the territory of Canta Rica, wtaethoi at the porta, roadateada, 
or tivera of the two oceaiiH, which may be> necessary for the establisJinient of the 
canal, ita paths, and embntikineuts, or which may be occupied and covered by nat«t 
after raising the dama which are to be conatructad in tbe beds of the rivera, or fcr 
all necessary deviationH to be msiTe, aa welt aa fur reaervotrs, dikes, spacea aboat th« 
looks, atatioDH, light-houaes, and oonola, atore-hoQaes, bnildtuga, and workshopa, de- 
posits for materiiua, and alsu all those required for the rontee, service railwaya, and 
canals of the same nature, for the transportation of materials to the line of the work, 
and for feeders of the canal 1 in short, all' lands and ylaees within the territory ol 
Costa Rica necessary to the conatrnotion and operation uf the canal, as may be laid 
down in the final drawin;^ and plans made by the engineers of the association, shall 
be placed by the State at the diaposal of the said oasociatiou under tlia condiUons 
set forth in the following articles. 

Aktiglx SVI, 

Such unappropriated lands aa belong to the State shall be given t4> the association 
without any compensation whatever, and with regard to those lauds beltingittg to 
private parties the state undertakes to condemn them should the association de- 

The compeuaatioQ which, in agreement with the laws of Costa Rica, may have le 
bo paid in such cases, sliall be paid by the association, and to it shall be added the 
amniiut of the expenses and costs of the respective actnationa, in aucb a way that the 
national treuatiry shall tiafler no loss. 

AfiTicLK xvn. 

In all relating to the condemnation to be mode under the provisions of tbe preced- 
ing articles the association shall enjoy all the imiuuuttiea aud privileges that the 
laws of the country grant to the state, so that the association may not be obliged to 
pay more than the state wdTild under similar circumstances. 

ASTICLK XVIIl. 

For the conatruotion, maintenance, and operation of the canal the amociation 
aball have the right to take free of charge from tbe landa belonging to the State 
whatever material of a apontaneous prodnctiou of the land that may be fonnd on 
them, eapeclally timber far coastraction and fuel, and limestone, clay for hricka, and 
earth for Gllings that are to bo made. As regard oiateriala of the aaid claas found 
on lands belonging to private parties, the association shall have the same rights and 
privileges granted by Uie laws to tbe State. 

Article XIX. 

If it abould he necessary for tbe association to oconpy temporarily and dnring the 
constructinu of tbe canal lands in the territory of Costa Rica which are noC included 
in thosedesignatedin the Articles XV, XYI, andXTIII, it shall notbeobliged topay 
any oonipensation for tbem if they are unappropriated lands. And the state Bnall 
rot have the right to sell or dispose of tbem ia any other manner aft«r the ossooia- 
tioiihaeoncedeterminedto occupy them, unless under tbereservatton of this right, the 
limit of which shall be the execution of the works of Che Inter-oceanic Canal. Should 
the said lands belong to private parties, then the association shall enjoy, sofarns the 
temporary occupation thereof is concerned, all the rights and franchises which the 
laws grant to the State, with the special privilege of occupying them immediately 
after tbe declaration of utility and necessity and after payment of the proper coni- 
liensatiou, which shall never exceed that which the state would he obliged tit pay 
in a similar cose. 
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e Rnpublic of Costa Bica desirm^ to ai<t efDciently the naHOoiatii 
pnse cedBS in fee siiaple to the said BBSooiatioii the pnblio lande lioraiiiafter 
tioned, in altorDSite lotd, with atbei aimilar ones nliioh it reaorves for iljself, to wii : 

1st. On (he dgbt or Boatbem bank of tbe Saa Jauu River, fnini a point three Eng- 
lish lutlea below Caatillo Vi^ii to tbe couUaeuce of the Sitn Carloa, Hhtinld thi^ canal 
follow the vallej of the San Jaau, lota fronting on the ciuial tbrae English milea tVont 
by six deep. 

Sd. Between the San Carlos River and the Atlantic, should tbe uanol pa«s wholly | 
or in part through the territory of Coata Rion, or along tbo boundary of Coata Bica, 
tots of three English miles frontage on the oaniil and four deep. 

3d. Should the route of the Seliuaa Buy be ailopted, lots of two English luiles ftont- 
age on the canal by two deep in the Costa Kioan territory crossed by the caual or 
along which it may run, from the Piioillo Ocean to a point two English miles distant ' 
from the uiouth of the Sapoa River in the Lake of Nicaragua. 

4t1i. Should the canal deviate from the Sun Juan River more than four mites towards i 
tbe interior of Costa Rica, lots to be nieasiired on both aides of the uaual of two initea J 
front and two deep. Should tbe deviatiou be less thau four luitea, then the lota of I 
the northern hank of the canal shall have a frtiat of two miles and exteud in depth ' 
until they touch the San Juan River. 

5th. From the Rio Frio to the Sapoa on ttie south coot 
at two miles distani trom the aame and following tbe c 
Engliah miles front by two deep, 

6th. In the places where the company in accordance with the Gjoverumcnt may | 
aeleot from the existing unappropriated public lands twenty-tive lots, each two Eug- 
lish miles in frontage by four deep. As a general rule, at tbe extremities of tbe Inter- 
oceanic Canal, should the same be within the territory of Costa Rica, the opposite | 
lots will be allotted, one to the Goverameut and one to the company ; bat, if thii ' 
not possible, the first will belong to the Government. 

The state shall vest in tbe aasociattou the poeossion of said lands as anon aa 
location of tbe canal is liually deturmiueii and its eouscruction beguu by tbe 

The rights reqnireil by private parties in tbe lands sat forth in the preceding clauses 
are hereby reserved. 

The measurement and setting out of all lands ceded by this contract shall be 
at the expense of the grantee, with tbe intervention of the government. 

Tbe linal title deeds shall be issued in due proportion as the work advanoea and 1 
not before. ' J 

Between tbe Atlantic and tbe point three miles below Castillo Tiejo alt parts of I 
tbe San Juan and Colorado rivers occupied by tbe caual shall be cousidered, for the 1 
purposes of the present article, as a part of the said canal. I 

It is hereby understood that ^he wtiole of tbe lauds traogf erred to the aasooiation I 
by Coata Rica, in the different places and in tbe form as aet forth in the foregoing I 
article, aball not exceed in amount one-foortb of the total amount of Ian da granted to I 
the company by the Clovernment of Nioar^na, according to tbe contract made by it, 1 
Shonld they exceed such amount, the difference shall be deducted by ledocingtha I 
numl'er of tots mentioned in subdivision 5th of this article, 

AuTiom XXt. 

The state reserves the right to occupy, in the several lots of land ceded to the Asso- 
oiatinu, such apace as may be needed for such roads and public buildings as it may 
deem convenient. In tbe same manner it shall have the right to use timber and 
other building materials which may be found on said land whenever they may be 
neceasary for any work upon which it may determine. Should these lands be- 
come the property of private peraons by virtue of a transfer made by the company, 
and the 6tat« shonld need tbeni for the purpose set forth in this article, or for aome 
other purposes, it shall pay their owners for them in conformity with tbe laws, and 
the expropriated parties shall have no right or claim against the association. 

Should the aawuiation have made improvements on the lauds referred to whether 
for the jjurpoBoa of utility, ornament, or pleasure, the State shall be bound to 
pensate it for such damages as it may suffer according to appraisals of experts. 

AsTicLic "y^Tr. 

Mines of coat, cold, allver, iron, or otbi'r motitis, and stone qnarrioa aitnated in ths' 
lands ceded to the association shall belong to it liy right without tbe necessity of 
previous denunciation, and it shall have the right to work theiu whenever it may 
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Abticlb XXIII. 
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From Ibe day in which the proaeot oonoessiou sliall be ratified by Congrem, no 

alienittioii shull lie niude i>rutiy iiu appropriated laudii uecesaary for the eouHtructiun 
of the canal uor of tliUHu ueded to llie asaoaiatlou ou the banks of the aauio. Nor ahull 
the aaid laadH be leaxed to the prejudioe of the oompaiiy. However, Bbould the loca- 
tiou of the OBtml nut be definitely settled when thin contract is ratified, tbe line of 
the eaual shall for tbe purpuaea of thia article be preHaiued to follow tlio iiortberu 
boundary line of Coata Kica. 

Article XXV. 

The jwiooiation sball have the right of doing throagbont the wbole extont of tbe 
oanal witbia the territory of CoataUica, at the moutha of tbe oaual ou the twouceaua, 
and iu tbe wbule extent of the lands which under tbe present contract have beeu 
granted to it aucordlng to artiolea 15, 16, and '20, all ancb works as may be ueccaxary 
Tor looating, leveling, escivating and drediring tbe canal, and all other works that 
may be required for the eatablishmeot, feeding, operation, preservation, and uisia- 
tenanoe oftbe canal. 

Tbe association ia especially authorized to make along tbe line of the canal and on 
tbe Coata Rican bank of the Kan Juan Giver and Ita Coata Rioau af&uenia and oonSu- 
enta, aa well aa on tbe Costa Rican rivers tributary to tbe Lake of Nicaragua, the 
lakes or water conraes which may be utilized in their flow to the Paoilic or to the 
Atlantic ; to construct dikes and dauis ; make rectifications, dredgiugs, enbaukmenta, 
and deviations; to locate buoys, and in general to do all the works that in tbe opinion 
oftbe engiueera oftbe aaaooiation may be deemed iud iapeuaible for the oonetr actio u, 
feeding, navigation, and operation of tbe canal. The embankmenta, fillings, and 
dikes which may be made within the territory of Coata Rioa at the months of the 
oanalon tbe porta on the two oceaoa, by uaing materiala reanlting &om the exoavs- 
tion of tbe canal, ahall belong in fee aimple to tbe aasociatiou ; but the Government 
shall have the right to occapy tbeui in whole or in part after compensation made. 
Sbonld any port of the canal be within the temtoiy of Costa Rica, the aasociation 
shall not obatrnct sach port nor widen itJt beacbea unless there is absolute necessity 
to do so, and in this case the embankments and filliogs that it luay be neoessary lo 
conatrnct iu front of said port ahall belong to tbe Republic. 

In general tbe BssooiatioQ shall have the right to use all tbe lakes and rivers of 
Costa Rica the wtitera of which may l>e neoessary in the judnmont of the engiueera of 
tbe association to conatrnct and feed tbeoaual and to maintain its operations, but 
this light shall have tbe tbllowiug reatrictions, to wit : 

1st. The aavigaCion of the Costa Bican rivers, whioh the association may dam or 
otherwise nee for the benefit of the canal, shall remain at tbe termination of the re- 
spective works in as good condition aa it was liefore they were made. 

2d. In tbe places where tbe watera of said rivers may overflow in consequence of 
the erection of dams or other artificial obstructions made by the aaaociation, the said 
association shall be obliged to do whatever may be practicable to prevent; tbe forma- 
tion of swamps and marshes. 

3d. Snob damages aa may be caused to private parties in consequence of thedevla* 
tion or elevation of the atreama shall bo compensated for by the association accord- 
ing to appraisala made by espurts iu conformity with the laws of the Kepnblic, bnt 
the asBociiition shall not be obliged to pay more than tbe atate would under aimilfti 

Article XXVI. 

Tbe aaaociation can not inport merohandiae into tbe territory of tbe Republic for 
thepnrposeaof trafficking with it without paying the ciiatom duties established bylaw, 
but it shall have the right to import free from custom duties and of any other i 
whatsoever tlie articles neodud for tbe works of the enterprise, ita aurveys, e 



1 



HICAEAGITA CANAL COMPANY. -•' 

lioBB, examinatioQ of InoatitiuH, oonstntatloiis, nae, operutioii, luuinh.uuuou, repairs, 
anil iniprovumentH of the oaaal, aud also for lUe telegraphic aail [ailruud oervioe of 
the tiame, and for tlie works and workshops of tha coiupany, and the said artiulos 
may ooDBisb ol'implemeDts, uiacliiiiery, apparatoB, cool, limeHtoiieof allolaiwea, lime, 
iron, and other metals, whether raw or manafactiired, miDing powder, djnaiuite, or 
any other analogous substance. Tlietie articles may be CransiJorCed botween whal- 
ever points they may be needed diirinif the work of the oonsbiuction of the canal, and 
Bball be landed and stored iree from all looal taxes. 

The association shall also have the right to import tree from duties or imposts, dur- 
ing the work of construoting the canal, sDOh provisions, clothing for the worlcmen, 
and medicines as may be absolutely necessary for its own consnmptiou. 

Those articles the commetoe of which is not tree are excepted from the privilegea 
Krauted in this article and shall remain subject, with the exception of gunpowder, 
dynamite, and other explosiTes, lit viich requisites and duties as ate established by 

ARTICX.K XXVII. 

The vetwels that the asaooiatiou may employ an tag Ixtata or for the service of the 
canal shall be free from all impuitta or taxeu of auy kiod whatevei , aud alwi " ~ 
mateTial to be used fur their repair aud the fuel thuc they uiay cuiiHume. 

The vessels uud their appurtenuneeB, from whatever place they may ciiine, for the 
service of the Maq^iutiuii iball be exempt from all duties and iniputtts. 

Artiouc XXIII, 

The Government ehall enact suoh regulations as it may deeoi aeceeaary to prevent 
smuggling and for the preservatiou of public order in the region of the canal lying 
within the territury of Costa "Kica or borilering on it and in the waters wbare it may 
eiei't joint jurisdiutiuu. The coupaay shall be bound tu lend its ossistuuue for the 
enforcement of such regulations. But in the free zone along the margin of the (.'anal 
as hereiuattet provido'l, measures for the prevention of snmggliog shall be limited to 
vigilance on the part of the employfi or employes whom it may concern, without right 
to any further measures, either against passengers, vessels, or their cargoes esceptiug 



property, with the sole limitations established by this contract. Consequently the 
association shall have the right to nnload and teloail ships in transit at such ))Oiut as 
may be necessary in order to make repairs or lighten the vessels or shift their i;urgi>e% 
or on account of any accident that unavoidably uiay render it necessary, witboat 
being subject thereby to search, exactions, or contributions of any kind, provide*) in 
each case, and before beginning operations, notice is given to the nearest oustom 
honse authority. 

Articlb y XTX- 

The Government shall afford its proteclion, in oonforoiity with the laws of the 
Bepnhlic, to the engineers, contractors, employ&i, and laborers that may be engaged in 
the preliminary surveys or in the works of construction and operation of the canal, 

Articlb XXX. 

The association shall be exempt from all forced loans and military exactions 
whethecin timeof peaoeor of war. The foreign, agents or employes shall also be 
exempt from direct taxes, forced loans, and military exactions during the time in 
nbich they are in the service of the canal, but they ehall pay the direct taxes estab- 
liahed by Saw in ease they may become owners of real property or commercial or 
industrial establishments. 

ABTICI.G XXXI. 

TheusBOeiatiou may &eely introduoe into the lands granted to it employes and 
laborers of every race who may be needed in its works and workshops ; and it may 
also iotlodnoe immigrants of all nationalities, excepting Asiatics and negroes. Both 
the immigrauts and the employ^ and laborers shall be snbjeot to the laws of the 
Bepublio and to the regulations of the company. The Government assures tber 
and protection and the enjoyment of their rights and guarantees in conformity 
the cciostitntioQ anil the national laws during the time that they may remain w 
Costa Rioau territory. 
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'I'Ue OovemmeDt of Costs Ricu ebaU assurs the asMciation aud iLs agents, uaddl 
tbe lawHot the Repablio, as it does totbeotberinbabituuU, tbefnllenjoyiDeDtof the 
fjuarauliMs uud ligbte whiob the oonslitatiOD and laws graut to them. Reoiprocall; 
tbe aaaociatiOD and its asents bind tbeniselveH strirtly to reepecttho laws and leen- 
iMioiiB iu force ia Costa Bica, and espeoially to comply with the final deoisioDH of tbn 
eoarts, without cousiderinK themselvea vested with otber rights than tboss granted 
by law to Costa Ricau citizens. 

Abticlk XXX III. 

Tbe GovernmeDt uhall establish all along tba line of the canal which may be within 
the territory uf Costa Rica or along its frontier or in tbe waters uppertainiDg lo it 
ID iwDorHbi|i or joint jurisdiction, such police atationu luid lovenue offices ua iu ita 
jnUgineiit may be neceaBary for the preservation of order iu the region of the canal 
and for the oliservanca of tbe fiscal lamaof thoBepublio. 

Tbe expenses incident to said services, iucludiiig those of buitdinge, saluriea, wagw, 
aud allowances of tbe employes and transportation of the forces, and whieli nay be 
in exoeAs of snub as are now borne by tbe Qoveinmeut for the oustom bonse ootually 
established at the moutli of tbe San Carlos, or on any other point that may beoroesad 
by the CBUul. shall bo paid to the pnblto truunty by the company on such tenuH and 
condiliona as may bis established hereafter, taking into oonsiderfction the require- 
mnnts aud neceaatties of such servicott. 

The iwMociation shall also have the right to establish guards aud wat«bmea for the 
service of the canal and the enforcement of its regnlations. 

AKTici^ XXXIV. 

All GOntiaotB in regard to the works uf the canal that tbe association may cmtw 
Into In foreign countries shall be valid aud effective, aud shall have fall foroe. ~ ' 
effect iu Costa Rica, provided tbey do not violate tbe laws of the Republic. 



Articlb SXXV. 
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The association shall be exempt during tbe ])eriodDf this concession both in time of 
peace and in time of war from all kinds of taxes upon the real estate that it may ac- 
quire by viitneof this contract and from all kinds of direct taxes, local charges, or any 
other imposts relating to the property and useuf tbe canal, or of its bnildings and the 
constriiQtion and depeudenoies thereof, all along its extent, including those nituatad in 
the ports and maritime estabtisbments on the twoooeans. 

Thisfianohise 18 not transferable to tbo purchasers of tbe real estate which the asso- 
ciation may alienate under this grant. 

Articlb XXXVI. 

Tbe Republic of Costa Rica shall not establish any tounage, anohorage, pilot, or 
ligbtbousedaes or any other charges of auy kind whatsoever, upon vessels of any class 
whatever or npon the mercbanilise, baggage, and paasengera which may pass tlirongh 
the canal from one oc«au to the other ; all such dues are reserved for the lieneGt of the 
association aa provided for in article ^. 

Article XXXVU. 

For the purpose of securing the must ample liberty of trauxit uf persons and p[0[H>rty 
a Cree zone shall be established on each side of the canal, and tbe width thereof shall 
' railliraoters, measured fromthe ' 

illegal bytho laws of tbe Eepul , .1 

and the revenue antborities whose duty it is to watch forandpre- 
venLHurnggungeaad act in conformity with tbe stipulations of Article XXVIII. 

It is expressly agreed that every vessel that may pass through the part of the canal 
which way bo within tbe territory of Costa Rica or along its ^rdersorin waters over 
which it exerts co-jurisdiction shall carry on board an officer appointed by tbe Qovern- 
ment whenever the (nithoritieH may deem it convenient, aud that officer shall act in 
conformity with tbe law shocild he discover that it is boiug violated. 

""-- two ports to be conatmcted for the entrance and exit of tbe i»nal on both 

, which may be wholly or in part, wil.ljin the territory or in watera of Coata Rica, 

shall be declared I'ree ports and shall be recognized as snnh from the openiDg of the 

'^- tbe end of tbiacc" " 
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The GovernmeDt, in agreeoieat with tlie company, bliuU eiitaliliah, by iut<a:is c 
Bpeoial decree, thelimita of tbia franubiHe, wbicb shall never e):leud boyimd the waters 
of the porta coiuprised between the tnooth of the canal and the euirance of said 

All Dierchandiee that shall be loaded or discharged at any point of the canal within 
the territory of Costa Bica, and intended for internal commerce, shall pay the import 
and export duties fixed by the revenue lawsof the State. 



ABTICLB yVVVTTT 

For the proper administration of the canal and its dependencies, and in order tt 
eilitate ita utmslrciotion and operation, the association sball establish the proper ref;- 
alationa, which shall bebindinguponevery person who may lie fonndin its waters orin 
its dependencies: the sole reservation being that the rights and sovereignty of the 
State be respected. 

It is understood that the association. In the exercise of the powers conferred by this 
article, shall not make other regulations than those necessary for the administration 
and particular management of the canal ; and that, before carrying them into effect, 
theyHhallbesubmittedforthe approval of the Ooyerninent. The Stateshall lend the 
aid of its authority to enforce these legnlations. 

Akticlk XXXIX. 

By way of compensation for thr 
maintenance, and operation of the 

priril^e, the said asiiociabion shall have the riffh't to estalilish and collect, for tbe pas- 
sage of all kinds of ships, vessels, travelers, and merchandise through the canal and in 
the watera and ports pertaining to it, such dnes of navigation, tonnage, pilotage, low- ^ 
age, storage, laydays, anchorage, light, roadsteads, wharfage, hospital dnes, and any 
other similar oh atgeM, in conformity with the tariffii to be established by it Id accord- 
ance with article 45 of this contract. 

These tariffs may bo modified by the association at any time, on coudttlon that all 
modifications that maj be introduced in it shall be previously communicated to the 
Qovernnteot, which, in case of finding them within the limits established by said 
article 45, shall canse them to be complied with as if they were regulations enacted 
by itselt. 

The payment of all the tariff dues shall he exacted without any exception or prefer- 
ence, and under identical conditions, from all vessels, whatever be tne place they 
come from or their nationality, with the exception stipulated in the following ar- 

Articlk XL. 

In coDipeosation for the privileges and couce-^nions that Costa Eica grants by this 
contract, it is hereby stipulated that the Republic shall enjoy the special privilege 
tbat Costa Bican yessela, navigating under the fiag ot Costa Bica. shall be entitled 
to navigate the cnnal at a reduction of fifty per centum of the general tarilf while 
engaged in the coasting trade, or in the reciprocal trade with the other Bepnblios of 
Central America. 

To enjoy this privilege, the said vessels shall be necessarily of the roister of the 
Kepnblic, aud belong to citiisens of the same. 

A reduction of fifty per centum of the general tariff is also granted to all vessels 
that be^n their voyage for a foreign country at any of the ports belonging to tho 
l£epabllo with a cargo wholly consisting of products of tile c^ountry. 

Costa Bican vessels of war and revenue cutters sliull pay no dues in passing 
throngh the canal. No dnes shall be paid by the vessels of the National Register 
navigating either Costa Bican waters connected with the canal or the canal itself, 
irithont passing out of the locks, but said vessels are nut in auy way te obstruct the 
fVea navigation of the canal. 

Costa Rica, on its part, sball not object to the eujoyment by Nicaruguau ships of 
the advantage granted in this article to tbuso of Costa Bica, provided that Nicara- 
gua, on its psrt, consents that the shlpH of Costa Bica shall enjoy in Niuaragiian 
waters the said privilege. 

All the nonoeusions to which this article refers shall be extended to the other Kepub- 
lica of Central America, or any of tbeui, whenever Costn Rica and Nicaragua shall 
find tbemwIveH free from international obligations which may prevent itj or whea- 
' one or more of said Republics sball form a singlenation with Costa Rioa. 
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AKTicuK X:i.l. 

: uiiiy bii pDaHiblH lo iitiliitt' Ibo waters of tbe cacal anil .t« depeudeLow 

Stion or plaiitiitious, giiniunii. und atreeta, or tor tbe supply of towm tliU 
out it, OT as motive power for privute enterprises, tbe uompan; Khili 
buve the power to supply it, colleoting dues in proportion tr •'■" " — ""• f"-""!—^ 
Moording to tbe tada Uint it may eatabliah ' '^ 

ARTICI-K XLII. 

The aaaooiatiuD aball undertake ikt its expense tbe final snrvejB of the ground tnd 
the loeation of tlia line of tlie eaunl by a commisHion of competent engineers. The 
Qovemii;eut of Uoata Bica nhall bave tbe right of visiting and inspecting tbe final 
Earreys which are in proereaa, and those already completed by an enj^neel appointed 
by aaid Government, and whuae salary shall be paid by tbe association, the amoanl 
tbervof to be fixed hereafter by Hpeeial agreement between the Government and tbe 
ci)inpany. 

A period of two years and a half, to be connte<t from the date of the ratification ol 
this uon tract, is granted tbe association for the final surveys of tbe canal, and within 
tba Huid time tbe association sball have to make the said final snrveys, organise the 
company which is lo canyon tbe work, and begin tbe work ofconiitruotion. 

Tbu. work of construction shall be nnderstood to bave commenced if within three 
years after its inception two millions of dollars have been expended on it. 

Tbe period herein provided for Hhall admit of extension by the Repubtio at tbe re- 
quest of the aeaociation and upon grounds of justice, in the judgment of the Oovem- 

Articlk XLIII. 

A term of ten years is also grauted to tbe assouiation for the conatrnctiott oomple- 
tion, and opening to trafHc the uanul for maritime navigation. However, should 
events of main force arise, duly juBtitied and snfB dent to impede tbe regular progress 
of the works dcring (be period of the said ten yeare, an ext-ension shall be granted 
eimal in duration to the time that may bave been lost by snob delays. 

If at the expiratiuu of the ten years aforesaid the works should not be completed 
•o as to bave the maritime commiinicatiou between the two ocean a opened, in constd- 
eratiou of tbe jrieat capital the company may bave invested iu tbe enterprise and 
the good will and ability it may have shown and tbe diCBcultles encountered, the 
Bepablio binds itself to grant a new extunsiou. 

Article XLIV. 

As a guaranty of the fulfillment of the obligations which the final company which 
is to construct the canal incurs in accordance with article 42, it ehall dopoatt to the 
order of the Government of Costa Bica, in a bank or iu a mercantile bouse in this 
city, or with an agent wblcb tbe Government may designate, immediately after the 
certificates are iseiued, one tbouaaud shares of its capital stock of the nominal value 
of f 100 each. The said one thousand shares of capital stock shall be considered an 
advance to the Quvemraent of the payment of the police and revenue expeneea to 
be made under article 33, and tbe iissooiatiou shall be credited with the actual T^^^ 
of said shares at tbe time aucb payments are made. J^^M 

ARTicui XLV. ^^M 

In consideration of the valuable privileges, frauohiaee, and conceseions granted hy 
virtue of this contract to tbe nsaoolatioo, tbe Republic shall receive iu abares, eet^ 
tificateti, or other values representing the capital stock of the final company, an 
amount equal to one and one-half per centum of the total amount of the issue of said 
capital stock, in shares or certificates of $100 each. This sum shall in no event be 
less than $1,500,000. Said shares shAll be considered as fully paid op, and two-tUrde 
thereof sball not be transferable. All these shares shall participate in tbe benefitA, 
interests, distribution a, dividends, amortizations, rights, privileges, and all other ad- 
vantages granted to paid-up shares, withoutanyditterence whatever. These shares, 
together with tbe other privileges lioreio granted by the association to the Qovem- 
ment, shall be in full compeneationtu tbe Hepiibiii: for all public unappropriated lands 
that may be flooded and tor al! tbe privilegiiH and ooucesMions conferred by this con- 
tract, and sball cover completely all cliiiiuH of this description on the part of the 
atate against tbe luwooiation or tbe ilua.1 ciiuipiiny. Tbe shares to which this article 
refers shall be delivered tu tbe agent appoiuted by thu Government fol this purpose 
aaeoon aa the company may be ready 1^ issue certificates of its capital. 



NICAEAGUA CANAL COMPANY. 

AKTICLBi XL VI. 



From the Baminga of the enterprise the company sliall take, in the flcBt plac*, the 
uBoessary amount to cover nil the expenses for mainteuunoej operation, and admin- 
iflUation ; all ttie Hums neue^iary to Heonre the ititerettt, which shall uot exceed r 
per centtiin, und the amoTti^atioD of the obligatiouH aud of the sharen, aud what 
mains shall foi'ui the net profits, of whioli at least eighty per oeutum (80 per ceut.) 
shall be divided among the shareholders, it being iinderBt<K)d that after the lapai^ of 
ten yeaiH after the completion of the caual, the company shall in no case divide 
among its shareholders in nayment of dividends, directly or indii'eotly, by insne of 
shares or otherwise, more tlian lifteen per centnm (15 per cent.) annnally or in litis 
proportion, from daes collected from the aforesaid canal; and nhere it shall appear 
that these dnes yield a greater profit, they shaU be reduced to the fixed limit of fif- 
teen per cent, per annnm. 

Ahticlk XLVII, 

The present concession shall be forfeited : 

1st. Through the failure on the part of the Company to nomply with any one of 
the conditions contained in Articles VII, XLII, and XLIII. 

Sd. If the service of the canal, after it is completed, is interrupted for nix moiiUis, 
nnlesH in case of unforeseen accidents or main force. 

When the concession shall have been declared forfeited from whichever of these 
causes, tho public lands granted by virtne of the prBsent contract shall revert to the 
Kepablic in whatever condition they may be, and witbont oompeusation, such lauds 
as may have boen alienated by the Company with the formalities prescribed by law, 
sfaall be excepted, provided that ftnoh alienntioDS shall not bare taken place withia 
the six months preceding the date on which the company may have beooine legally 
liable to the penalty herein established. 

Abticlb XLVni. 

At tbe expiration of the niuety-uine years stipulated in this oonceRsion, or in the 
event of the forfeiture expressed in the preceding article, the Republic shall enter 
into the possession in perpetnitv of that part of the canal, its warehouses, stations 
nod other eatabtishmente used jbr the management thereof that may be fooud within 
lie national territory. Soch works as may be found in waters in which the Republic 
has Joint sovereignty shall belong to ber in Joint ownership. And in regard to such 
parts of tbe canal or of tbe waters thereof in which Costa Rica has not the eminent 
domain, bnt simply the. right of nse and free navigation, the Hepoblio, at the expira- 
tion of tbe ninety-nine years, or in tbe cases of forfeiture above named, shall retain 
in perpetuity the said rights of nee and free navigation. The Republic shall not be 
obliged to pay to the company any compensation lor the same. 

There shall be excepted from thi« oondition the vessels belonging to the company, 
its stores of coat and other materials, its mechanical workshops, its floating capiUU. 
and reserve fund, and at the expiration of the said ninety-nine years also Uie lands 
ceded to it by the state under the present contract, excepting those in which the 
works indicated in the first part of this article may be found established, which wiU 
become the property of the state, with their immediate dependencies as necessary 
for tbe service of the canal and an integral part of tbe same. 

But the company shall have the right, at the expiration of tbe aforesaid tenn of 
ninety-nine years, to the fnll enjoyment and a free nse and control of the canal aud 
snoh parts thereof as may be within the territory of Costa Eioa, with all the priv- 
ileges and advantages granted by this oonoession in the capacity of lessee for a second 
period of niuety-uine years, upon payment to the Government of Costa Rica of six 
and oue-quartcr per centum of the annual net profits of the enterprise, besides the 
dividends due to it for its share in the capital stock. 

The company shall have the right to fix at its discretion the dues referred to in 
article 39 of this concession, so that the Hbareholders, after the payment of 31^ per 
cent is deducted, shall still receive dividends of ten per cent per annum on the whole 
capital. 

At the expiration of this second period of ninety-nine years the Government shall 
ent«r into perpetual possession of the canal and the other property referred to in the 
first part of this article; and this delivery shall also embrace everything excluded in 
the said first part, except the lands c^ded to the association by this contract and the 
reserve and sinking fund. 

The failure to comply with any of the conditions of the lease shall t 
and tbe state shall enter into the possession of the part of the canal which c 
aponds to it, owing to it being sitnated in Costa Eican territory or in the plac 
vrfaich Costa Rica is joint owner, aud also of the other works which belong to th« 
■ in accordance with tbe provisions of the preceding paragraph.. 
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AsnCLB XLIX. 



Ad; misiiDiIemlaudiiiK lliat iu»y ariM betnaen the Republic f.tid the company in 
reRkra to the interpretation of the pretteoti ntipolatloiM shall bo submitted to acoart 
of arbittstorH, I'nmpoxod of fonr meniberH, tno of whom shall lie iippuiated by the 
■lat« and two by the oompaoy- 

Tbese arbitraior* eball bo designated by each party within the period of fbnr 
nioatbe from the day on which one of them aliall give notice to the other in writing 
of the want of agreemetit on the point at it»ae. Shonld one of the partdee allow 
this period to lapse it shall bo conniderad aa assenting to the opinion or claim of the 

The m^tjority of the votes of the arbitratom shall Anally deoide vithout reconrse. 
Ill case of a tie vote the arbitnktors ehall appoint, by mataal consent, a fifth person, 
who shall deoido, and iu case of their defanlt the resjiectiye parties will appoint him. 
. If they cannot agree to siiub appointtnout they shall draw tiy lot the names of the 
diplomatic representatives accredited toCoBtu Rico, and the first one drawn ont shall 
exercise the tnnotiona of tbe Hlth -arbitrator. Ho Htiall ooacnr on one of Che two 
opinions, and what may be so decided shall bo final and withont reconrse of any kind. 
If tbe fifth arbitrator should fail, tbo xecond person drawn sbiiU exercise these func- 
tions, and ao on snocesaiTely until tbo decision ia reached. 

Prior tip the initiation of the worltsof opening the canal thii Government, in con- 
onrrence with the company, sbaU formulate a (wt of rales to be obserred by tho arbi- 
trators in all mattera relating to iirocedure. 

All quMtiona between tbe osaociation and private parties residing in Coata Rica 
shall be dottTmined by the ordinary oonrtH of Costa Kico in uenformity with the leg- 
fslntion of the Repnbljo. In matters pertaining topartiea not residing in CoetaRica 
the rnles of private intematioual law shall be obaerved. 

Article L. 

This contract, after bein;; approved by the Hon. General President of the Republic, 
sbnll be submitted to the supreme legislative power for the purpose tliat if they deem 
it convenient they should inipartto it tbe necessary ratidcation, and in cose ancb ap- 
proval is not obtained, tbe Nicaragua Canal Association will be released from all the 
obligations to which it ia bound by it. Such ratification or non-ratiScatiou Mhall be 
made within one hundred and twenty daya froai this date. 

In witness whereof the undersigned have sot their hands to four copies of tbe pres- 
ent contract, two for each party, in San Jond de Coata Rica. Slst July, 1S88. 

Pkdro I^rez Ziixed6n. 
A. G. MsKOCAi.. 
Palace oi' the Prebiobnt, 

San JosS, July 31, 188H. 
In consideration that tbe foregoing contract agrees with the iuHtructiona given for 
its celebration to tbe honorable secretary of state, who authorizes it, it is hereby ap- 
proved in all its parts for the purpose that it may be submitted to the deliberation of 
tbe Constitutional Congress. 
Countersigned by his honor tbe President of the Republic. 

Pbrek Zelbii6n. 



To the executive poaer: 
Given in tbe hall of 
Anguat, 1888. 



of the national paUm 



Therefbte be it executed. 



Manitei- J. Jiu£nbz, 

FfiLix GonziClez, 

Fiee Secretary, 

Presidential Pai^oi 

San Joei Angtul 9, 1 



Bbrkabdo g 



Tbe secretary of state of the department of public woi-ks : 



Maaimo Febnai 
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BBPORT OX TBE TONNAGE OF TRAFFIC WITHIN THE ZONE UF ATTRAC- 
TION OF THE MARITIMF. CANAL OF NIGABAOUA, IN 1890, AND AS , 
ESTIMATED FOB 1897. 

(ByTHOB. B. Atkinh, Saorelarj-an.lTroMUrpfof tho Mnrilims CmiJ CompaDy of Ni™ 

THE MARITIMB CAITAIi OF NICARAGUA. 

RKPOStT ON THG TOSNAGB OF TltAFPIR. 

The questiou of the amount of trafflij which will ' bo attruoteil to uuy interoceaaio I 
oanal across tlio Ameiican laChmiis is ouh DUQcoming whiah tharo baa been, and 
probably will continue to be, a wide diflerenco of opiniou. 

The problem is iin questionably an intricate one. It is difQcult to determine the 
relative value of the faotora of which it is compoBRil; aud it is made more complex 
by the elements of ftitnrity which enters into it. 

The moat Berlona attempt at its w)lation was made fcir the inforiuatiou of the Intet- 
natioual Congress, which aBaembled at Faria in 18TD to Dooaider the various projoots 
at that time before the public for an interooeanie canal aoroaa the Isthmna and the 
qnealioDs pertinent tbcieto. The question was than made the Bubje«t nf oarofnl in- 
veatigation and study by a Htatlstioat commiaaion oumpoaed of eminent suientiHta, 
statisticians andofBcialH, of which M. Levasaeiir, member of the " Institute National " 
of France, waa chairman. 

In the report at the time presented by M. Jjuviwsenrit was estimated tipon 

"I"." premises set forth at somelength, and which further on shall have more 
particular consideration, that the tonnage of traffic existing in 1876, within 
the zoneof attraction of such a canal, upon the basis of an estimated average vHlne 
per ton, was 5,268,000 tons, 

npOD a statistical baf is, partly furnished by Rear-Admiral Ammen, U. 8. Navy, 
and Mr. EliLazanl, of San Francisco, it was also estimated at 4,SI3,00Ot4iiis. 

Both estimates tieing dnly considered, 5,250,000 tons waa finally acoitptnd hj the 
commission as a " very moderate " estimate of the tonnage oxiating in 1)^8 within 
the zone of attraction. 

Inarrivingatthiaoonclosion the ouumission Justly remarked! "Whatever 

"Lev." may he the latitude at which the Amerioaii Isthmus may be pierced between 
Lake Nicaragua and the Atrato, under whatever technical conditions the 
anal may be conatructud, the commerce of the two oceans, considered as a whole 
will profit equally by it." 

From these reauits thus arrived at it was argoed in the report that the natural 
growth of commerce would, in ten years' time, say by 1888, increase the total of 
tcibatary tonnage &om the 5,250,000 tons, recogniite'd a^ existing in 1^8, to 7,2.50,000 
tons, from which the eanal, at the time of ita expected completion, would be able to 
draw for its revenue. 

At the time when the report wua prepared and submitted the atatiatios of inter- 
natioaal commerce were neither as abnndant nor as aocesaible aa they are at the 
present time; even now they are not by any means aa complete as is desirable for 
an exact examination of the question. South American retuma of tonnage are par- 
ticularly misleading ; oftentimea the aame vessel is registered in more than one port 
of the same country, and thus ia made to count twice or more times in the tonnage 
reports of registered entriea and clcaranoee. The only trafQo data of thoae countries 
of reliability, are the valnea of exports and imports, which, from the channel through 
which they are collected — cnstouia returna — are not apt, at nil events, to he exajj- 
gerated. 

In making a new estimate it is, therefore, not only expedient bnt almost imper- 
ative to follow the method adopted by M. Levasaeor and his eminent aesoci^ttes in 
their work, and in doing so it is somewhat remarkable how folly the growth of 
oommerce has verified their anticipations. This estimate of a time so long passed 
is chiefly valuable for comparison as indicating what growth of commerce may bo 
anticipated in the lapse of time reqnired for construction of the Nicaragua Caual, 
and it is of some iioijortance in that respect to ascertain as nearly aa possible the 
oorreotnees of the premises with which comparison is to be made. 

Accepting the report of the commission as a fair estimate of tributary commerce 
faring in 1878, we have 5,250,000 tons as a basis for comparison. 

In an estimate furnished the United States Treasury Department in ISSO it Ig 
claimed that the meridian of 110° east from Greenwich will bo the dividing line be- 
yond which the attraction of the canal will cease to be IndaeTLtUil. W«««fe'nsA.-^oa- 
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pued t« xlmit thia, fur the nuisou Lhat ocean carreDtsaad prevaiUug ninda snd 
more favonblp olimute will at teaRt influence much oftbe trade of Eorope to oir- 
CnuiliariKatc tlie t:lobe by way of IheNiraraRua Canal, wbenit ia opened, as a retain 
mute ralliur ibou lo iise Ihe Guoe Canal both going and retuiniuK ; and thna Che 
Attraction of the canal will be felt to a greater nr leaa exteot oven by the enormons 
trade of Eiiroi>e. or, more exaotJy speakinsi of England witb India. This piinoiplo 
Mriue to hare been accepted by Ibe «latTBl.ical commieeion. Adopting for the pur- 
uoaenfan estimate the diTidlog line sugReBted, tbe iceridUn of 110° east &on) 
Oreenwicb, tbe commerce of the world whiob tconld have been directly enbject to the 
Mtlractiiin of the canal in 1BS8, had it then existed, is largely ehown in the following 
table, carvrnlly compiled (torn ofllcial reliirnB. 

It is proper lo premise (1) That, as previonsly stated, the moat leliable Blatia- 
lics of commorcB are jjiTcn in values and not in balk or weight ; where if ia other- 
wise, the fact is noted. (2) That wherever local statistica are aeoeaBible they 
are acee[>ted a.'4 the more reliable ; in other cases tbe figures of the Britiab Board of 
Trade are accoplad. (3) That as returns are made lo d liferent curreuciea they 
are roundly converted into doUarsat 85 for the pound sterling, SO cents for francs, 40 
centa for guilders, Tfi centa for pesos, |1 .lU for Haikwan taels, 25 eenta for marks, 
^1 for tbe yen of aceimnt, 20 cents for pesetas. These figures do not vary materially 
from aoinal valnea, and are very much more convenient for eomimtatiou. (4) 
In the inatnnue where returni; are made in bulk they are reduced to tona at the 
round allowance of 1,000 grama to the t^u. 
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rlasA 2. liwRcly bribntiuy ; 



Commeroe o/ the places nained, aporti avd imporla. 



With OreRt Britain : 
NBwSoQth Wales,.. 



We«Bni Austral 1 1 



PbUippine'ldandB! 
China 



•4 



Chill 

CBntnd Amerioa 

With Fnineo : 

New Caledonia 

c^^v^\'.\\y^v^'^\\'.'.'.'.'.'.y."'. 

with Germany : 

ChiU ,'."'.!"" ".'.".'."." "-'.'.ll'.I"- .11! 

HunbDreirftb AoBentiit 

China with Germany, Frnnoe, oto. 



I4,tm,(ao 

18,383.315 
i. 113. DW 
D.UO.MS 



C 



BritlBh Eastlnaies, Atlantio ports... 
British Eiist Indiee, PaolflupgrU .... 
French East Indi 09, Atlantic porta... 
Dutch East Indleg, Atlaatic parte ... 

Hong-Kong, Atlantio porta 

Hong-Kona, FBoiflo ports 

China, Atlujllo porta 

Chtna, Paclflo porta 

Jiq;an, AUantio porta 

Japan, Paoiflo porta 

Brltiab AuiDulla. Atlantio porta 

British ADBtrnllo, Fanifio porta 

Philippine IrtBodn, Atlantio porta ■ ■ . 



i; 113, on 

3.D50,SH 
1t.48t,«U 

6,93!. MO 
10,(B8,eTS 
S,380,3U 
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CommerBt of placeanamed, esjimU and importa—OoDtinued. 



SafenuM. 


cue*. 


CoDUtriH. 


a™,-. 






With United .sm(«b {AtUntIo porU. ehieSy Kew 7ork; 


•"■SiS 










16,0IS.7W 
*.gl*,Bl5 


















CentCBl Amedu (If ioangoa, Coata Kloa, nod SHlvudor) . . 
Piciflo porw of the United SUMa wltb- 


bIiSiSw^ 






i,ua.iK« 

S3,M4,«T6 




















T td 






825.U0.1OT 







1 



- Tulas, udC repoiledi veighl, 05,300.000 kOoe, ny aboal es.300 tooB. 

In tbe table the trade (if Asia, etc., with interior piirts of eutr; of tbe United 
C AN U. States, wbich iBchieflf troDBtihipped at San t'ruuoiHGo,iaDmitted because 



mmoditieB wbicb fields only a, low 



in general iDOicbandiae. By eaiU 

often 88 or 89. Tbe differeuce in 

le buudred and tnenty days for a 

n days for fu«t freight by rail aoroaa 



is altnoBt etitiri'ly in higb-prioe<i C' 
tonnage. It amounts to S3,:)05,138. 

To thiii lai^e aggregate there shoald be added tbe commerce of the AUantio and 
Faoifie coasts of the Amorioao continent, each with the other, and any other trade of 
the Pacific coast not already inclnded. Some portion of the trade referred to now 
finds its way around Cape Horn, n part goes by tbe way of tbe Panama Railroad 
across tbe Istbmns, and a considerable portion of it helps to make nji the tonnage 
of tbe PaclQo railnHuls. A large part of the Faoiilc railroad portion is innludoil in 
the Items of comnieTce butweeo China, Japan and Australia, and the United States, 
partioularly that part of snch commerce aa Is entered via San Francisco. 

In addition to this there Is a large traffic between onr Atlantic and Pacific sea- 
board already- established and likely to increase with snch strides as is known to 
trade and oommeroe in the Western hemisphere only as soon as an advantageous 
waterway ia ufTered for its transportation. It is now limited by tbe high cost of 
laitroad Ironsportation or tbe length of the ocean voyage. The nite for transporta- 
tion betweuu New York and San Francisco by rait lu carload lots ia not less Ibau 
(30 per ton on low olaaH freight and much higher 
ing vessels &eigbts are rarely over $10, and moi 
time of transit by existing rontos is that between o. 
voyage aronnd Cape Horn and fifteen to eightee 
the continent. 

From Hong'Kong to New York, aronnd the Cape, is about one hundred and sixty- 
Bre t« one hundred and seventy days by Bailing vessel; by steamer across tbe Pacino 
and rail across tbe contioeut it is thirty-oigbt to forty days ; by the canal ronte 
it would be one hundred days by sail and thirty-eight to forty days by steamer. 
Under certain conditions commerce pays the difference in cost to save the difference 
in time between tbe quicker and the slower coutei for by so doing capital is tamed 
over and made to yield its pcolit more frequently, the risks of unforeseen continj^n- 
oies are reduced to a minimum, and tbe accidents which bring disaster to the mer- 
chant are. to an equal extent, avoided. High-priced commodities, such as come 
to us from Asia and tbe islands of the Pacifao, will bear tbe additional charge in. 
oonaideratlou of the saving of time, but lumber and other low-priced material can 
not Recently tbe bark IF. IF. Oayo brought from Port Townsend, Wash., a cargo of 
shingles and spars to Boston, Mass. The Crapo is a 1,650-ton bark, and could be run 
at a cost of, say, $75* per day, not including port charges. She oooupied one hun- 
dred aud tweoly-eight days in her voyage and sailed 16,200 niilea. By the Nioaragna 
lonte tbe distance irom Port Towusend to Boston Is about 5,600 milee and tbe saving 
about 10.600 railea, nearly 76 per cent., or, say, more than eighty-three days of her 
pMsage, ffhioh would amount to a saving in aotaal expense of S6,'.J25, without regard 
to the advantage to both shipowner andlumber merchant In their economies of time, 
uoBoraQce, and ase of capital, which npon her cargo could not have been leua than 
S40 per day, or aa aggreRate of 83,300 more. 

e, dspreolatloD of vslne, rr^alis, 
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Undttr aii«h MlvkotageB bm the canal wuald offer an enonuooB ooaetwise conmierce 
in gohI. provuioiu, Inmber, and the various com niofliti en of commerce, the traffic id 
which u laiKely dupendeiit upon advant^euud tTaiiH[>ortatioD, wi>Qldof neoeaititybu 
developed, the luagnilude of which it is imposaiblo to estimate. The same reasons 
will operate to divert to the canal n very cotisidorable portion of thetran^-oontiDCDtal 
traSio from China, Japan, AnBlmlia, and the Sandwich inlands, which haJi been 



diTert«d oriK'nally from the Cape Horn route, and now coUBtitutesalargepartol 
tonoftge of (he Panama or PaciSo railro&tls. It Id in this view of the matter thad »» 
have included in the table of commerce the traffic between these coautrieB and tbe 



tanoftj;e oi 
have iDclu 
port of San Francisco aa Iribntary in a degree to the ci 

There should also be added to the table a proper estimate of the proportion of the 
commerce between Qreal Britain nod her East Indian colonies which will seek the 
Nicuragna Canal aa a return route in perfere^ce to the Snex Caoul, because of favor- 
ing winds and oarrents, more favorable temperatore, and other reasone which tlie 
■netchant will be quick to discover. 

The Srst item mentioned, exUtinK trafllo between the Atlantic and Pacific coastH 
uf Lbo contineot not otherwise included, has been estimated at flgarea varying from 
96.%5.-ll touH ID 1B8T to 275,060 tons in IHSB, diatribated as follows : 

Tods. 
Between Atlantic and PaciQo iwcts of United Stales, around Cape Horn... 145,713 

British Columbia with Europe, around Capo Horn tJ9,81ei 

To which addsituilar tonnage by the Isthmus of Panama, estimated at 50,000 

Estimate of 1887 265,531 

- n .».,». Fo' J8te the following estimate has been mode : 

S.P.,»-3«-M. By Panama T. 75,000 

Between Atlantic and Pacific ports of United States, around Cape Horn 135,000 

British Columbia with Canada, around Cape Horu 15,000 

276,000 

In this last estimate the trade of British Columbia with Europe is entirely omitted 
as apparently of no value ; we may, however, assume that it was Tiot less in 18SS 
and ViS than in 1887, say 70,000 tons, and we may safely accept less than the mean 
of the two years, this inclnded, as a Just estimate of the annoal amount, say, in 
round numbers, 275,000 toua. 

As we have already included iu the table of tributary traffic the commerce of Asia 
and the Pacific Islands with fian Francisco, we make no ssparato estimate of tbe pro- 
portion of it which ought to be attracted to the canal, but in tbe distribution of tbe 
total consider it as among the probably tributary busiuesa. It is admitted witbont 
Question that a considerable portion of this trade is directly with the inhabitants of 
the Pacific coast and for loca t consumption, but a certain projiortion of it is trans' 
shipped by rail across the continent for consumption or ■•■=►" i-nii^i 
ports of entry and where it oau not be shipped " In bond. ' 
would, because of the oomparutive cbeapnees of water transportation, be attracted 
by the canal, for the difference in time of transit by the canal and that of entry at 
the Pociilo port, rcehipoient, and of freight transportation by rail across the conti- 
nent would not be snffioieut to warrant tbe additional cost uf overland transportation ; 
indeed, it wonld probably consume qaite as much if not more time than the 
route by tbe canal. The time from Hong-Kong to New Orleitus by steamer through 
tbe canal would bo less than via San Francisco by steamer and rail lirom thence to 
New Orleans. 

The value of the return commerce between Great Britain and her East Indian col- 
onies remains to be considered. It is possiblo that the export trade ftom Groat Brit- 
ain to the East Indies will always seek the route by tbe l^ucz Canal, but there are 
reasons in the favoring winds and currents and more temperate climate to traverse, 
which make it exceedingly probable that the return voyage may be made more 
speedily and therefore less expensively, and at the same time more comfortably, by 
the Nicaragua Canal than by the route used for out-bound trade. It is not impoBsi- 
hie, however, that tbe northeast trades which carried Colnmbns so sucoessfnlly to 
Foito Rico may sufBciently favor the out-bound voyage to attract oven some por- 
tion of that tr^e, but there is no room to doubt that the canal will exert an attrac- 
tion on that which is homeward bound. Moreover, not an inconsiderable part of 
the material of this traE&c, such aa plumbago from Ceylon and straw braid froin 
China is immediately traneahipped from London to New York for consumption in this 
connCry. What part of tbe export trade will seek the Nicaragua route may he dia- 
putc^d, but of that which now moves to Great Britain from that portion of the world 
tbe canal may with reaaon expect a lair share. The totalaf these imports into Great 
BntaiDfrom ner East Indian posseesione amounts to nearly f^,0O0,O00jier annum , 
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To recapitulate. The amoiirit of traSo, thus indiisated, nhiob woald be uLtisoted 
a a grenter or less degreo, liy the Nioacagau Cuaal to-day, if it were open to liugi- 
leBS, iH briefly: 

The ttggrtgage uf the table $835,110,167 

rbe return trade from India and the Straits Settlementa to Great 

Britain 195,683,679 

Total valne 1,020,793,816 

Add to this valae the trade of Hamburg with AoHtralia, repottul in 

quantity tone.. 65,300 

TheAtlaDtioaudPauifioooaBtwise trade of the United States and Britieb 

Colnmbiaand other trade (not included in table) tons.. 375,000 

Amonntin bnlk, not valued do... 340,300 

It remaiuB to redace the statistica of ratoeto a tonnage basis and to dietiibiite tbe 
whole in such a manner as shall clearly shaw tbe relative importauce of the eanal to 
the parts thnsdistribnted. 
.., .. In the Bstimate of tbe Statiatioal Commission of 1379 it was oaloulated 
that 1,000,000 tODS of the aggregate of oommeroe to be regarded as tributary 
to the caual coiulsted of floor, gnaoo, and other low-priced contoodil iea, which 
ehonld be valued at 200 francs, OT, eay, (40 per ton. The rentaiader waa valued at 
375 &anca, or $7li per ton, and the result ivas the estimate, after lilieral aUowaoca 
made, of 5,2130,000 tons already cited. 

When the tow values of tbe commodities which couHtitute tbe great bulk of 
material transported are considered, it may well be questioned whether this valliatio n 
was not too high, and the allowance for low-priced commodities too small. As cor 
coboiating this opinion the following approximate valoes are submitted : 

Porlon 

Coal is worth, say $3.00 

CiadeoU ia worth, say 16.00 

Beflned oil is worth, say 25.00 

Sngaris worth, say 44,00 

Flour is worth, say 50.00 

"Wheat is worth,8ay 35.00 

Corn is wonJi,8ay 15. 00 

Gnano is worth, say 30.00 

Nitrates are worth, say 3.20' 



1 
I 







TUH. 


B.F.J.C, 
8. T. B.. 


3B7 


The wheal and flour Beet from San Pranolwo onrrisd In 188B. 0K,600 

tons {OTor 00 per rent, wbtat). mostly to Europe. 
CliUJ«iporteilml38aorniCnitoB (SeO,OIX)or whlob wbleh went lo Bd- 

tnpe. 80,000 to tbeUnit-^d Sl*l«). 


B92.9M 

7M.(»t 
40.000 








rem Bipurled In the eaniB ytBir ; 


124, MO 






B.r,B., 










e 


' ' 



Tbe statistics of Cliili, Peru, and Bolivia for l«89 aro not yet accessible, but the 
bnsineas was larger tbau for IdSg. 

Of this total over 3,650,000 tons was of nilraws, 1,897,000 tons of which was cubic 
nitre, worth only about $3 per ton at pla^ie of shipmont and valualion. Cool and ooal 
oils, crade and refined, enter largely into oatbound freigbts, and, being also artlotes 
of low valuation, must materiuUy affect the general average of values. That this 
tonoage, as well au its return freight, or rather tbe outbound Ireigbt of which it ie the 
retum, would be almost entirely tributary to tbe canal, is evident from the fact that 

the canal will cut out fi'om the voyage, as between San Francisco, Callao, 
Appendix A. Valparaiso, and Liverpool, in the hrst case, 6,996 miles ; in the second, 

4,090 miles, and in the third case, 2,144 miles, iaclnding tbe stormy, dan- 
gerous, and destructive' passage around Cape Horn. The difference from Valparaiso, 
the piinoipal port of Chili, may not be snfficient to counterbalance the charges of tbe 
eaual, but Eroui Callao and potts north of it there can be no q^oestion as to the advan- 
'" be gained by its nse. 



I wgP"' 



• Destructive in its w 






r upon vessel and rigging. 
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FoUowlnit tb» wnthod of the sUtutiunl comminaioD. wbicb, bo far, Is the hest tbri 
tiM bmit >U(;gtta(«d. and modifyiDf; it only to pay rej^wd to BBoerCatned faots, we maj 
dmluvt fro[n llie tiggiv;;&le of the table the followini; items an not oiieo 10 extiiuatu, 
their valno and quautily bulb bein); already detemiiniiil : 







Toot. 


Vtiat 




Wl.Mtoidflmu'fnan Sooth AiMTieu port* (i»ee 101 


150, «« 

'■ffiS 


•^1)1.631 




















'■■«•» 


H. Til, Mi 







We have remsiDioK a raliiatioD of (768,395,322 as the balance of the table on pag« 
S fur nbioh to determine a tounaKO equivalent. 

For tbiH pnrpoae we have iniicb iufotniation that is of inipoitanco in relation to 
■veraceH of value. The total foreign eommetoe of tbe United States for year ending 
Jone 30, XStS'J, is reported as follows (metcbaodise only) : 





Kptcnd and cleared. 


Tons. 


Im porta and eiporU. 


Valno. 




Enlered. cargo only 

Cla»ced,oarpoonly 


la, 913,400 
H, 263,430 

27,170,830 


ImDort. 


1745. 131. S53 
74a.«l.3TS 












1,48?, 633, «I 









Complete statistics for Great Britain, Fraiiue, and Germany are aa yet accessible 

Duly for the year IH8<4. In that year the commerce of Great Britain with, other coan- 
trliUj is reported as follows: 







Toiu. 


aT.B.,M 


Rnt™«l 1 


27,<m,000 

sLSHOoo 










SB, 741, 000 






Beferenoea. 


Imports and exports. 


Valno. 


_ 




»38a. 682.03(1 
298.047.374 

684,639,400 






. 









AreraEB tbIqo, £11 13i. 2d.=t5E.Ba. 

Of Franco the commorce is reported as follows (foreign trade by sea): 





Entered and oleated. 


Tons. 






13.037,734 
B.3S4;iH5 












22,S9I,S»I 








Importa and 6iports, 


Vnlno. 






Front.. 

3. B2B, con, 00« 

2.0a 000, 000 
0,684, 000, 0«» 








T tal 







n 2SStiuiiM=1B'JM. 



^ 



9. T. B., 54B. 



NICARAGUA CANAL COMPANY. 

nany tbe only Rtatiatios which are Id a form avuilablo 
of the port of Bambarg, vrhloh is the prlocipal port ol 
of the Oerman Empire. Out of a total tounau;e of 17,489,335 tona entered aiiiL olcnrpit 
at the seveu priucliial potts of Germaoy in the year 1)^8, HambiiTg in CTuditeil 
8,846,117 toDB, beiuK over 50 per cent, of the whole. For aomc reason not Btutod 
relnm is made of the valne of exporCH, bat the valne of imports at that port U giv«n 
OS followH : 

S.T.B., BTJ. ImjwrtB by aea, woigbt Wl™.. a,«e4,4M,4«) 

BiBot eqnlvalane lonn.. 3.B»a,7M 

VaIub niftrks.. 1,114, MM, UW 

Avenge volno, 291 niHrkH =173.75. 

Wehave, theu — 





Coantriea. 


Tons. 


Perloa. 


















tef^i-s""^""^' 


■»™ir) 


^'f^JS 


m!?! 

































Stati^ticH of the oommerce of the British Colonies io Australia and New Zealand 
ma; be regarded as free fruui extiggeration of the repeated entries aud ulearancea, 
before nientioued, as vitiating returns of tonnage oa the Pacific coast, b'roni them we 
gather the foilowiag data: 

Commerce of A'ew Zealand in 1888. 





Bnured and cleand. 


T„,., 
































Sefere 


c«. 


i.„».„d™,«.. 


T«]u». 














6,t87,8B7. 










__ 11, 017, MI 







181 ^1 
fornM ^^M 

Dlenrpit ^^^| 

•iwitb ^H 

ted no ^H 

«giv«n ^^H 

I 
I 



A.veiB|[B vidae, ClS3t.=t8().75. 

The oommerce of Queensland, Australia, i 





Enter»il and cleared. 


Torn,. 




Entered 


478. B» 












BM,2!a 






HofarmiOM, 


Importi ud eipoTta. 


Value. 


«.T B 2B1 




*8 6«.738 






'^.m.m 








12,77a,10l- 







Averaee vHlac, 412 Hi. td..-=$Si.ll). 
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The coBiniMoe nC Victoria io 1888 was : 




Keferenooa. 


Enteied ujiU tiearod. 


i»M 


:S.T.B.,2St 


EoWred 


„ 




tt^su 








3.807,883 








ImportH und eipoitg. 


V^». 


aTr.B.,aM , 




*23,B73,m 














. 







Aveiage ralae, ilil Bi. Bd. =9B1A0, 

The commorce of New Saalh W«!«s i 



^ 
^ 





Kntetoasndoloanid. 


™.^ 


l?i-^J 




ISJSS 










^7(1^«9 










Tains. 




. 
















41.715,27a 







AieiBKOvn 



B,£8 1.'i«, Eil.= 



h 



Id the retnrna of the Aiistrnliau colon ica tiie tonnago of vesgels arrtviog and clear- ' 
ing in hallaHt and of specie aud hnHiOD exported and imported are iiot separated 
&0UI the general aggregatea, and make the average of touDage Taluation obtained 
&oni theni less nael'nl than those obtained from the commerce c»f the four great na- 
tioDB; but the looladiog of specie and baliion in osporl valoes uverbalnncea the in- 
cluding of vedsols entered and cleared in liallast, and the tendencT is to make an 
incroaaed average value. This is demonstrated hy the Tctnrns of Now Zealand as 
compareil with tlione of Victoria and New 8outh Wales, They serve, then, notwith- 
Btanding their defeotH, to corrohorat« the other entimatea iu a general way, altbongli 
they are not of specific value io themselves. 

The aoDjmeroe of New Zealand, of which the statistics are properly divided, show- 
ing the tonnage of cargoes entcrud and oteared and the values of imports and exnotta, 
exclusive of specie, linllioo, and gold and silver, shows an average value of f60.T5 
per ton. It embraces io its aggregate all the commodities, in similar uroportiooa, 
which go to make up the commerce of other Australian countries, and its average, 
therefore, is of direot value. 

Dedactiag from the total tonnage and the total value of the commerce of Enropc, 
which amounts to 85,45i!,74I> tons, at a valuation of (5,01 S, 674, UUU, the total tonnae^ 
aud value of the nitrates, wheat, etc. — aay 3,653,635 tons, valued at 156,714,845 — nhich 
goes almost entirely to Europe, and which has been dednoted similarly from the 
table of valnes, the average value per ton of the remainder is (60.59. 

From theEiO data, which approximate each other so olosely, we may safely assnme 
S<jl to be a full valuation for determining the equivalent tonoage of the $76B,3%,332, 
remainder of tie table of tributary commerce. We have then the following results: ^ 

Equivalent of $768,395,323, (61 per ton, average value 13,696,C44 .M' 

Tonnage of Hamburg with Australia, not appraised in table 65,301 X3 

Tonnage of uitrutBH, etc., South America 2,861,133^3- 

Tonnage of wheat and flour, San Fruncisoo e92,50C*< 

Tonnage beCweon Atlantic and Faoific coasts, United States (fAmerloa 
and British Columbia, etc 275,00»«^ 



Total.. 



. Vo,«SfiAT^ 
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To tbismaHt beaddal rtn estimate of the export tonoitge from Asia tti Great Britain. 
Asmany comruoditiesof liighralue, snrh ns tens, Rilhe. and xpioes, enter more largely 
into thie Irailo, in order to cooyert its value, we niuy properly adfanoe the toanage 
eqaivaleut. One hniidred dollars per ton will be Hnfflcient valuation. 

The BsportH to Orent Britaiu for the year 188a from the following uourtriee were 
■a belotr : 





Tnaa- 


v.^ 


ianidtcd 








20.500, SIB 






'^JgSJ 




Stn^tB iBtUaia 














IM, 688,870 









nr«ga 1^79^3M ^^ 

We have thiiB 16,785,^50 tons as the aggregate of the sDormoas traffic which exists ^^H 
to-day, toagreat«ror]eafl(tegree, within the none of attraotiun of the propoHcd canal. ^^H 
We have now tooonsider In what varying measDre and to what extent thia traffic will ^^H 
be attraoted. ^^^ 

It will not be qncationed that the trade of the Pacific coast, at toast ftoin Callao 
north, with the United Stntea and with Enrope will seek the oanal ,is its most ad- 
vantageons route, provided charges for its ose are not prohibitory. The difference 
in distance between Callao and Liverpool or Plymouth by ordinary sailing ronte and 
ADoendliA ^■^. *''^ "no of the Nicaragua Canal is 4,090 nautical miles. Allowing 110 

''^ ■ milesperday as the average capacity of a soilingTCSselof 2,000 tons reg- 
ister, and donble that, or 230 miles per day, for a freigbt steamer of like capacity, this 
saving of distance is equivalent to a saving of thirty-seven dayB''tiine for a sailing 
vesBel, or oighteon and a half days for a steamer. 

As the increased oajiaoity and speed of the steamship is proportionately counter- 
balanced by increased original cost and increased expense of operation, perhaps a 
toll illnstratioii of one class of vessel will be sufficient to warrant au arbitrary state- 
ment of premtaeH ooni^itrniag both. 

A sailing vessel of 2,000 tons register will cost for oonstrnction, equipment, etc., 
aboat $00 per ton, say $190,000. 

Tweoty-fonr per cent, per annum is the nsnal allowance of coat for the following 

For intereston cost 6 ^^H 

Insurance . 8 ^^^| 

Ann nal depreciation, eto 10 ^^^| 

Charge tor these items, instead of 24 per cent., say 20 per cent ^$94,000 per annnm, 
or $60.40 per day. 

VoT wages and subsistence the cost will be about $1,000 per month, or, say (33.33 
per day. Total, say $100 per day. 

Bnt ancb a vesaelon a long voyage will lie fi'oni thirty to sixty dayn in port load- 
ing and discharging cargo, and rliis time iseqnally chargeable to the voyage. Allow- 
ing, then, one hundred and twenty days as sailing time between New York or Liver- 
pool and San Francisco by way of Cape Horn, and forty days in port (less than the 
average) we have one hundred and sixty days for the voyage at a cost of $100 per 

day $16,000 

Add part charges, say 4,000 

Total cost, say 20,000 

Freights pay from (7 to $10 per ton, according to market ; assuming $8 as a low 
rate, a 2,000 ton vessel will earn on ber cargo of about 3,000 tons. 

Say $24,000 

Sjednot eipenses 30,000 

. Proftt, at low estimate, per voyage 4,000 ^^H 



F 

^^" Euiial 
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Tbv CnllowiDg is tm ostimnte nf tlio wiviug wbicb wuuld be made by the Dse of the 
— ' lietweun ihe ports of Hnn FraiiiNsco und Liveniool : 

•^ Miles. 

UJNUnut' Truui Liverpool to Saa Franotacu, by Cape Horn 14,090 

' DiHlauce from Liverpool to San FraaoiBco, Iiy Nicarasnaroate.. 7,694 

DiaCanoe saved i),996 

Equal to, al 110 tnilea pur day, more than eixty-three days ; that ia to eay, eixty- 
(nree one>1iiindred'aii(l-siitiethB or tbe expeuaea of the voyage muy ba eaved, or 
about 16,300, to which niQHt ba added an equal proportion of the proDta of tbe voyage 
Iiecaiitte of the increased voyaj^ing capacity through lesBened distance, Bay $1,5S0, 
Bhowing tT,HBO as the immediate advantage to the stiipovmer alone of tJio use of the 
canal betiveen San Fraociseo and Liverpool; at Ligber freight rates the advantage 
would be proportionately increased — bat there are other advantages which can not 
b« BO easily compnted, yet which will be of great weight in turomg the current of 
trade into tliis new obanneL The increased safety of the voyage and reduced ratios 
of insnranoe to botli shipowner and merchant, and with the mercbaut, the ability to 
tarn hie capital so mnch more frequently, are argnmeuts of tbe weightiest import 
SDcc, which cannot be muaBured bydollarsand cents in anticipatioD, except theo- 
ntically, yet added to the facts before stated which are ascertainable, they serve to 
multiply the evident advantages of the canal ronte. 

There can be no iioestioii an to the advantage of the canal to Northern ports ; there 
may be vouie as to bow far sooth it may be considered preferable to tbe ronte around 
Cape Horn. We do not donbt bat tbat its infioence will be felt much tarCher tbau 
is deuKiuslrable, but it is better not to claim too much, for that which can clearly be 
olairaed is abundantly stifflQient to satisfy the most esuctiug iuquiier. 
We ask attention to the following facta concoming the nitrate trade : 

CnbioBttreia worth at place of prod notion, say from $3 to $3.23 per ton, 
a low-priced oomiuodity, and fi eighlw bv saOing vessels are about Sis. 
M. to40«.,Bay$Sto8IO. In 1868, Pern ahippedtoQieatBiitain 1.773,1:15 
tuns from the diflerent ports along the coaaC from Callao to Iquiqne. 

USba. 

, Thedistanee from Callao to Liverpool, by Cape Horn, is 10,539 

^ypeoaiiA. By Nicaragna Conal rente it ia 6,449 

Distance saved 4,099 

nae saved at 110 mllee per day, thirty-seven days oat of a voyage of, sail- 

F log days 96 

"bport 40 

i:Mi 
r EstimatJHg expenses as before, at |I00 pur day — 

I13.G00 

?ort charges, say 4,000 

Total 17.aOO 

«igbt, three thonsand tons, at $8 S4,000 

Profits of voyage 6.400 

If We have the following as the advantage liy use of the oanul route : 

J-l.'W of expeuaea saved (3,700 

"'"" if proGtH to be added 1,800 

aiii 5.5O0 

^ Allowing a charge of S3.r>0 per registered ton as the oanal toll, it wonld pay the 
B shipowner at leaat (500 to use the oanal oolning from a port »a far sonth as Calioo. 
'ro vessels from ports within that limit, and to vessels of less tonnage, the ratio of 
advantage would be proportionately greater. The advantage to the shipper may be 
computed as follows : Allowing anob a ship's cargo (2,000 tons register) to be worth 
(150.000, tbat is to say, at tbe rate of iW per ton for the cargo carried, which is 
ranch lielow the average, the saving in interest, at 6 per cent per annum, and 
insurance at 4 per cent per annnm, for tbe thirty-seven days, wonld bo ovor 
(1,500, to lie added to the (500 advantage to the shipowner. On a cargo valued only 
at ^,000, which would necessarily be made up very largely of oirate at a low vaT- 
natioii. the saving would be (500 tiO the shipper, tbe advantage to the shipowner 
being the same in either cafle. 
In view of these facts, we may regard tbu tr.ula of Peru and of the Pacific coast 
of tbe Araen'tutii oootrnont north from Callao as sntirelY tributary to the o" ' 
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Sonth of Callai) it will bcuome gciutually lenx so ntit.il ciitmt tai'ifTa overbaUuce its ^^H 
lieiielits, biit exoatl; at what point the diviflion will take plaao only exporienoa can ^^H 

It does not aeflm tbat farthei illastratlonB are necesitar;; tlie eame raethoda maj 
to applied tu any and every oaae in which it may be desired to test the advantugeB 
of the oanal; but inveaiigatioii sliowa that where tlie Havioj; in diBtance approaohes 
8,800 itiUea tor a 2,U0U-tou veaael with a cargo worth (lliD.OOO or over, there will be 
■□ advantage to the shipowner and the shipper conjointly, in the nse of the caual at ^^_ 
■ toll of $^.50 per registered ton. To decrease the rate wonld extend its influenca ^^^t 
Btill fitrtlier and increase the tribntary tonnage in more than a proportion ate rata, ^^^| 
foe the added zone of attraction wonld be ^ the ontside of an alicait.v widely ex- ^^^| 
tended circle, stretubinE oat into rick and densely populated territory iu Attia. ^^^| 
Even at S^.fiO per ton it is not impoBaible that the diJIIc'iltiea of the pasaai;;e around 
Cape Horn and advantages of insurance, etc., may bring the trade of Valparaiso 
as well asofCallao within the zone of strong attraction; wehave, however, preferred 
to treat it, so far as Europe is concerned, as belonging to a class likely to contribnte 
to tbe canal not more than one-fonrth of its volnme. ^^^ 

If it be asked : How shall the shipper and tbe murchHot avail bimself, each of hit ^^H 
TepresentativH share, of the advantage to accrual The answer is: As Ihey have ^^H 
done in the past. ^^| 

A quarter of a ceutnry ago the merchant bonght his tens in Hong-Kong or else- ^^H 
'where, insured and shipped them home ; each transactiun was the subject of a nepil- ^^^| 
rate negotiation. To-day he buys tbem at what is knewn in New York as a C. F. and ^^^M 
I. price, that is to say. Cost, Freight, and Insurance included. The ttliipper proQts ^^H 
by any reduetion in insurance or freight wliich he may be able to obtain, aud adjusts ^^H 
his price with reference to it and to pmniptneas of delivery. On the otberbaiid, tha ^^H 
bnyer suffers no risk of cbanse in fruight rates nor any of the embairaBments and ^^ 
costs of reliundling at any iDtemiadtatu point. This new method of purchase and 
sale has grown up entirely in conneotion with tbe rL'qnirenienta of transcontinental 
traHRo. In like mannor trade will provide a satisfactory method to profit by any 
advantage properly belonging to herself in connection with the canal, probably by 
a, C. T. aud I. price, that is to say. Cost, Tolls, aud lusurauco included; or, if not '~ 
that way, then by some more suitable method. 

It will aid in arriving at a proper distribution of the trafSo if we divide It into 
three classes, considering the facts Just illustrated. 

First claw; That which will be entirely tributary to the canal ; 

Second class; That which will be largely tributary; and, 

Third oloas : That which will he so partialis and perhaps only in a small degree. 

In makiug the distribution we make use of data already giveu. 

In the first class, that of entirely tributary commerce, we place the following: 

Trsdebetwcen Atlantic and PaoiliD ports, United States, etc., not inclnded 

in table of values j estimated at S75,000 

Trade of PaoiSo ports with Great Britain, France, Grermany, Belgium, 
Cnba, and Brazil, tabulated at S4%'ib'i,3(li. (In this total is inchided 
th« value of the whsat export from San Francisco.) It should there- 
fore bo divided as follows : 

$31,537,725 wheat and flour, reported at 69-3,500 ' 

tSi0,724,579, estimated at Stil per ton 339,747,, 

Trade of Atlantic ports of the United Statps with Hong-Koug, China, 
Japan, British Australasia. Philippine Islands, Hawaii, Peru, Ecuador, 
and Chili, ainonnt.ing to $54,003,533. This also may be divided as fol- 

|6,ie6,448 for coal oil (CAN.. 292) 323,1 

847,847,085, estimated at Stil per ton 779, ^ 

(The division is made for the purpose of adding the im^rense of coal-oil 
ahipments for the years 1889-'90, which were over 50 per cent greater 
than those of 18W*-'ny, as shown by British consular reports of receipts 
in China, Japan, aud British East Indies.) 

Add, therefore, lor existing coal oil traEQc, 188a-'90, 50 per cent of 

3-2S,6a6tons 161,313 

Cool oil to British, French, and Dutch East Indies from Atlantic 

ports for lSSS-'o9 (see Second Class C. & N., 292) 343,342 

Add 50 per oent increase Isag-JgO 176, (i21 



'United States OoTemmenC reports give the export of coal oil, crude 
and refiued, to tbe countries named for lg3i^-'89 at 665,868 tons. Messrs. 
Frazar St, Co., of Yokohama, show an increase of shipments received 
In China, Japan, and British East ludics during lua9~'9U of 2\34,'ysJ tuns, 
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Tiwla of Orcitt Britain vrltli Ecuador, Pern, And Bolivia, anianntiDg to 
119.003,610. TblB moat al»o b« divided as follows : 

♦5,«S5,1T0 fot nilriitoa mid aoano 1,911,48} 

iia.77a.3!)0, Mtimnted at |6I per ton 235,884 

TndeofBelgiam with Pern, $6,440,905, at $61 per ton 105,669 

Total first olMs. entirely tributary, Iodb 5,333,411 

Sbcomd CLASa—largelg tributary. 

General bnHinCBslietnePD British, Preach, and Dutch Eaat Indies and New 
York, $30,127,664. 

Of tliis total a part has already been coDsidered as belonj>ini; to CIms 1, 
tIk, the exports of coal oil from Atlantic porta of the United States; 
there is, therefore, to be deducted $6,37n,8U0 for Its valae, leaving 
$1^3,641, M>4 which, at $61 per ton, is equal to 390,850 toon, of nbicli we 
may aasnrae one-half as tributary 195,4% 

The trade of Central America with the United Rtates will also take place 
in this class. In 1889 it amounted to $5,170,980, at $61, eqnal to 84.770 
tons, bntaamucb of it is coastwise with San Francisco, and considerable 
of it fruit from the Caribbean coast to New Urleans a3id New York, 
wo may take one-quarter only us tribntarysay 81,192 

Tbetradeof Qreat Britain nith Hmi^-Kong, China, Japan, the Anitralian 
colonies, New Zenlnnd, Tasmania, Philippine Islands, Chili, and Ceotral 
America will be attracted in proportion to distances. It amonnts to 
$457,059,30a This should be divided as follows : ^H 

Exports of nitrates, gnaoo and wheat, ^^^| 

TBlne 829,962.470 = 950,000 ^H 

Bemainder - 427, 096, 833, atJCl =7, 001,588 ^^| 

7,951,588 

Tate one-quarter 1,987.H» 

Trade of France with New Caledonia, Japan, and Chili, amounts to 
$27,184,683, at $61 eqaal to 445,050 tons; take one-quartei ^^j^lL 

TOIB. ^^1 

Trade of Germanv with Australia, Japan, and Chili, amoonts to ^^H 

$^,10G,39:J. at^Gleqnalto „ 477,151 ^H 

Add Hambnrgnith Anelialta 66,300 ^^H 

542,454 

Taltc one-quarter 

China with Germnny, France, and Eniope, $18,363,315, at$61 equal to 
300,000 tons; take one- quarter 

Total second olaas 



135,614 

75.000 
2. 53fi, bi-2 



Third Class— par (iaiij/ triiutar)/. 

In this class we may inclode— 

Trade of Spain with Philippine Islands $i. 123, 000 

Trade of Netherlands with Dutch East Indioa 65,080,000 

Trade of Great Britain with Java 22,358.760 

Trade of San Franoisoo with China, Japan, etc 43,915,593 

Total 136,477,353 

At $01 equal to 2,237,333 

To which add for British imports lirom India, Ceylon, and Straits settle- 
ments, as estimated ^ 1,956,837 

Total 4,194.170 

Of wMob take one-sixteenth; total third class 262,136 
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First elasi, entirely tributary ..., fi.Ste, 415 

Secood class, from louii age largely triltntar.y 2|&B(i,iJ42 

Third alaaa, from tonnage partially tribntnry 262, l;i6 

Total 8.123,093 

Thia is an approximate estimate of tbe tomiago exiating in 1889 and to-day, n-hioh 
tlie oaual migot eipuct to uuntrol if it nera opijii to traffic. 

H. LevASseiir and hia asHociatea iu 1HT9 EMttinated that the tributary tounaga whioh 
miebt be autioipated for 1S89 was 7, 350. 000. Facta more than oonQrm their expeo- 
ta^ona, and demonatrate the |iroprlety of their method. 

A Rtiidy of the Table of Diataneea appended,' and a oonaideiatiou of the in- 
flaencea operating, will show the principle apoa which the division into alassea has 
been made. In taking the fraotioa of the respective aggrej^ates which tbe second 
and third classes may be expected to contribnte. we have claimed Icsi, rather than 
more, than a reasonable expectation wonld allow. It is willi regard to the third 
clasa only that any esplanalion seems necessary as to tbe reasoDs which bare mg- 
geated the claiming a pottioa of it as tributary. A mn|ority of tbe trade in thia 
olaas originates beyond the recoguiTad dividing line of 110 degrees east from Green- 
wich, espi^cially the trade of ludia, and can not be espectad to pay any large tribnte to 
the canal, except, perbapa, of at n rate aa low aa that of tbe Suez Canal, whereas we 
haTe asanmed $'J-50 aa the probable toll. The tolla of Che Suez Canal, all charges in- 
cluded, amonti tat present to about S1.96 (9.90 francs) per ivgiatered ton. The trade of 
the Philippine lalanda with Spain is not open to the aame objeotiou, bnt, on the other 
band, her Mediterranean pni'tsare nearer I han the Atlantic porta ut that country oi of 
Knrope. We have referred tn the prevailing winds and ocean cnrreuts, and the more 
favorable tempRrutnre of a pansage by the Nicaragua Canal rather than by tbe Red 
Sua and SneE. These are renaoiia of some importance in controlling direction. In 
addition tn tb^se reasons ninch of tbe bnsiness considered is oiirried in sailing 
vessels which do not go by the Red Sea route at all ; they have to double one or the 
other of tbe capes. To them the Nicaragua Canal and prevalent winds and onrrents 
will afford adyiMitagea which to a steinneT might not be of so great importance. 
Moreover, there ia a large trafHc whioh now gooa from this region, tirat to England or 
other parts of Europe and comes to ua from thence, which, when the canal la open, 
most and wiilcome direct. Largequantities of plumbago used in the foundries through- 
oat onr conntryJs oarrieil Cmm Ceylon, where it is mined, to England, and then sunt 
here to supply our needs; thonsands of tons of straw braids from China, and other 
commodities from other piirts follow the same ronte. Thene are the snfflcient reaaoas 
for assnming to claim a portion, and we have claimed only a very small portion, of 
the enonnoui trade of these remote pointJt. 

Thus far we have consideredthequeKtiou with reference only to what exiata to-day, 
and our coucloaions are bused upon statifitics for the years 18H8 and 1H89. Allowing 
that the canal will be ready for trafBc in the year 1697, and oilmitting our estimates 
to inolnde all ineroaao realized in 1h89 by tbe oonntriea whose statistics are given 
onij for 1S88, wc have eight jeara growth of commerce Ui make allowance for ia 
estimating the amount of busiueaa which at the opening of tbe oanal will be ready 
for transit. 

For the ten years, of whioh 1838 wba the last, the oommeroB of the fonr great com- 
mercial natioua showa Hie following i — 
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Increaae, 88^,320,16.1, or abont 10.9 pur cent.; prices of staple commodities have 
changed hut little dnriug the time, except that wheat ia about 10 cents per bushel 
lower, bnt they have ruiher declined than advanced. The tonnage ef^nivaleaC 
wonld therefore not be materially changed. We may then eeCiinate the advance for 
the years I8B8 to 1397, both years included, aay nine years, at 10 per cent. Bnt this 
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k on|p nnrmnl gron th, and fur rfax'inH worttij of consi deration, wa have the right to 
ei|>eot more than a nnrnial Rrairth of the oommeTOU to nbioh the Nicaragua Canal 
will nSord a meaDH of transit. 

With tho oiiening of the ciiiial not only will a new mute be proTided, bnt new 
fields will be opened for commerce as ireU as more advautas;eoD8ly provided for. 

Tfae ptoilLictii of our Alaakau poHsenHionn, aa well as of WaahinKton and Oregon, 
mostly Ion -priced couuioditiedfiirnishini; a,]ur[;e bulk of tonnage, will be brought al 
lens coAt to eastern markete, the markets of tbe western coast of South America will 
be opened to the low-prloed ooals of our Southweateni States, and the coa-sting trade 
now curried on with the West Indies to the extent of over 600,000 tone pnr SDDoin 
will be malt [plied beyond oalcnlatlon. If atrnffio of 500,000 tonn has been developed 
within the limits of the Caribbeiia S«a, what may be expected whnu the markets of 
the Pitoido ooaat of Colombia, Mexico and Central America, of tile tltates of Eoiindor, 
Pern, Bolivia, Chill, and of Uoittbeni California arc opened to easy oocesa for oar 
ooasti ug Tesaels T 

In onr existing lake and coastwise trade, steel barges carrying from 1,500 to 3,000 
tons freight, transported by powerful tn^ are taken at low cost to market points, 
and there left to discharge and reload for a retnrn voyago, while their motive poiver 
returns without delay with freights, in similar bargee, mode ready for departure 
before its arrival. Tons movement of freight is accelerated, invested capital is made 
to yield ita largest returns, shippers profit by the possibility of lower rates, and ood- 
Bumers by the possibility of lower prices. Under sooh metbodn the traffic of the 
Sanit Ste. Marie Canal has developed from 1,602,571 tons in LSetl to the enormous 
aggregate of 7,331,935 tons iu 1489, and is exceeding the ratio of that year for IfdO, 
And this traffic bus grown up in connection with the internal trade only of a portion 
of oor NorthwCMtern States with the East. Like resnlts will foUow similar metboda, 
which are equally possible in the waters opened by the Nioaragoa Canal, and Ameri- 
can enterprise will not be alow to avail Itself of tbe unprecedented opportunity. 
What people ever have had anch an opportunity put before them I To-day England ia 
practically as near the marketa of weatern Sonth America as we ; to-morrow we shall 
be 7,000 mOea nearer than ahe ia to-day in adistanoe of 10,600 miles by existing routes. 
We shall atill have tbe advantage over her of the Atlantic's width when the canal is 
opener!, nearer by so many miles to n market for onr cotton gooda and mann factares 
of every kind, with machinery, agrionltiirol implement!!, furoitnre, woolen goods, 
□arnets, and coal to sell, and the needs of 7B,000,000 of people at home to furoish a 
reciprocal market for the prodncts which they have to offer na. But this is not all, 
perliaps only the amaller portion of the whole. We have only briefly meotioned the 
prodnots of onr own posses^ioos north of California, the forests and. dsheries of Ore- 
gon, Washiogbon, and Alaska, and the products of British Colnmbia. 

The salmon pack of British Celnmbia, Alaska, Washington, Oregon, and California 
aiuunnted In l)Si3 to 1,63:;,H00 oases, abont 04,200 tons, valued at ^.OB4,000, exceed- 
ing in quantity the pock of 183ij by 5^,000 oases ; 6SD,000 caaes of the produce wan 
from Alaska, and 432,000 from British Culambio. Thia ia a growing industry. The 
pack amoQiited in IBBO to ooly 679,490 oasea; in ten years it has luoreased nearly 350 
per cent. ; by m97 at the same ratio of increase it will amount to nearly 3,500,000 
cases. Hop growing as an indastry was oc)mmflnced in Oregon and Waabiugton in 
ISCd. Last year the j>rudnot was 70,000 bales, regularly quoted and competing witii 
other goods in the New York market. Tbe fur-seal and whale fisheries are ajao 
growing and important industries. 

The cultivation of India rubber in Central America and on the western coast of 
California is already attracting attentioo. The increasing demand for the gum and 
the destraotiou of trees in their natural state by tbe reckless hnleros or native gum 
;;atherers, makes attention to an artificial supply for future demands of manufacture 
imperative. Already large mauiifaoluriug corporations in this conntry are making 
plantatioQs to meet it. The huleros are su careless that not only are they destructive 
of the trees but much of the gum brought by them to market is in bad condition and 
commands only 36 cents per ponnd, whereas when properly collected it is worth as 
much as 80 ceuta for the beat quality. The tree grows naturally in Central Americft 
and Mexico. The weatern coast of tbe last-named oonnbry, between tbe ocean and 
1,800 to 2,000 feet of elevatiou above tbe level of the sea, seems particularly favorabln 
to its best development. A plantation is made with nlioots gathered in the forests, 
and with proper care will be In condition to yield a crop in six or seven years; a trea 
in good condition yields 10 to 12 pounds per annum, and, if not maltreated, continues 
to yielil year after year, apparently withont limit. Its yielil is worth, according to 
quality — -which depends obielly upon its treatment — from 50 oents to 80 cents per 
pound. This, too, is an industry which will pay tribute to the canal. 

But in tha forests of tbe north weatern Paciflo coiuit there is material which needs 
only the faoilities of the canal for its transportation to a favorable market to yield ft 
tonnage which aloue will probably exceed that of all otber iudustries combined. 
The wouderfifi growth of the lumber trade of that section nnd'ir present limitatioaa 
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cf trsasportatlon Is an Indioation of the magnitode to which it will grow with tiie ] 

opening of DBw ncil more exteoAed nmrketn liy the shoitening of distuticaa to them ' 
OD liuea within the xtil! waters of the temperate and torrid Kouea, inatead of by the | 
Tocttes now existing througlj (he tempeutuoas mas of the storui zone. 
ir i> * u •» 1° 1™ *''^ Hhipment of Inmher from Oregon amounted to 6,000,000 J 
B.i.,3.B*,'BS. jggj^ g^p^j j^ 12,600 tona; in ISmT, to 48,Omi,O0O feet, equal to 100,000 1 
tons. In ISea the amonnt ODt amonnted to 7Ue,U8G,0O0 feet, andtheahipmeutjt.throad J 
to 471,32ri,0OO feet, eqnal to 9.-Jl,*J5 toii«, or nearly 1,000,000 tona. 

Couuerningthe lumber trade with eastern niarkebt. thePont-Intelligoneer, of Seattle, ' 
T(aab., pnbliBheg the following onder the dates ioilicntdd: 

Jul; 11, TheSonnd sawmilla (Pnget Si)aiid}bave lately been fillin^c special eB8l«ra 
and southern orders for extra ImiRtb atulf. Quite n large number of huge spata have 
been lately sbipped from Sound portJt to the east, tvhere tUere is ever an active market 
Bale for thai material. . ^ 

July 14. The Paget Sound cedar shingles were fliHt endered in the eaatera 
markets five yenrs ayo. The demand for them bas ever since steadily increased, and 
now shingle millit all pver the Sound are shipping their product east as far as Ohio 
((. e., at railroad rates). 

The foriista of Maine no longer yield the timber needed for masts and spars of 
large vessels. In the foreata of Oregon trees grow to 12 feet in diameter and 300 feet 
in height. Tbe average length of aticka to Boaton from Puget Sound by the bark 
t^\ipo, in tbe cargo, tbe arrival of which has been already mentioned, was 120 feet, 
and their average diameter 39 inches. Sixty of tbe sticks were bought by a ship- 
hnilder of Bath, Me., and were mnde into a raft and towed aronnd to Ilia yard. This 
foot abows how depleted the Maine forests are of spar timber. Cuba has attempted 
the impoitation of lumber for bailding purposes aronnd Cape Horn, bnt found the 
experiment too costly 1o be oontlnned. In uiit Bmithera Status their own hard pine, 
though less desirable, is talcing the place of soft pine because of advancing price«. 
All these demands will be metund supplied trom the Oregon and Wasbingtod lumber 
fielda with tbe opening of the canal. Any estimate of what tbe damaud and supply 
would Oiggregate is mure coujeoture, bnt considering aa a whole the coastwise trade, 
including mahogany, rosewood, ironwood, and teak of S^>utheru Pacific coasts, the 
growing trade of Central America in coffee, cocoa, India rubber, mahogany, and 
other hard woodn, the furs of Alaska, and the seal linbi^ries, whale oil, wheat, ouliued 
BttlmDn, and other products of Britiab Columbia, Wusbington, and Oregon* spur 
timber and other lumber from the forests, and our outbound trade in ooo!, tuKtUe 
fabrloB, agrionltural implemoiita; machinery, iron goods, etc., 1,000,000 tous 
winum will seem a very small estimate to put upon it. 

Aggregating the 'various itama thus estimated we have the foUowing: 

8PMMART 

Of trade whiob will he subsidiary to the canal at its opening: 

Tdl_ , 

Trafflc existing in 1889, as estimated 8,122,093 

Natural growth nfsame by Ih97 (10 percent.) 812,909 | 

Newbusineaa developed by opening of the canal 1,000,000 i 

Aggregate 9,934,30S*] 

Which may be considered as trafHo properly belonging to the canal, and to be drawn | 
by it from the total of the commerce within the zone of its attraction in 1997. 



The aggregate of tonnage within this zone of attraction in 1880 amonnted 

to 19,786,3!. , 

Deduct subsidiary traffic existing in 1889 8,122,093 

I And there remains I0.6li3,257 

To which must be added 10 per cent for growth in 1837 l,0t)l).336 

And we have aa a remainder ........ . 11,729, 583 

I From wblch the canal, after its opening, may further odd to its trafllo in sneh 

£ollb oud the pcaoticai davelopmeut of other oontroUing iuBuenoea may ; 
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DnTeDtent far saUlng ohlpa 



— Annual Regxirt oo Foreign Commerce and Navigiition for Jesr ending 

June 30, 188!l. Treasur; Department, U. 8. A., Government PrintinJC 

Office, IKM. 
—The Stn.tesmBn's Year Book of Facts for 1S90, MacMillan &, Co., London 

and New York, 1830. 
— Bapport de M. LuvsHauur hut 1e Conmierce et le ToDnage rolatib an 

Caual Tnteroc^auiQiic, lu en 8£anoe Geu^rnle du Coogruti IntbrnaUou- 

ale, 18T9. 
— EveDins Post. Marob 34, 1838, Article on tbe Nicaragua Canal; fignru 

from if. S. Bnritaii of Statistic, year ending June 30. 
•~8on Fiaucisco Joutuat of Cuiuinmuu, Auiiual Buvieir, Fobtuary 6, 
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HEARINO BEFORE A SUBCOMMITTEE OF THE COMMITTEE ON 
FOREIGN RELATIONS OF THE UNITED STATES SENATE, THURS- 
DA'Sr, MAT 22, 1890, IN RELATION TO THE NICARAGUA CANAL 
COMPANY. 

Tiie subcommittee met at 1 o'clock p. m. Preseut: Senator Ed- 
munds (cbairman), Senator Dolph, and Senator Payne. 
Senator Edmnnds read the following resolution: 

In Ekiscutivk SitBaioN, Sk-vatk of the Unitbd Statbb, 

April 11, 1990. 
Btuolved, That the Committee on Foreign Relatioua be, and it hereby is, diieoted 
to inquire into what atepa havebi'ou taken under the act of CongresB entitled "An aot 
to incorporate the Maritime Canal Company of Nicaragua," approved 30th Febmary, 
18S9, aud what are the present eondition and prospeota of the enterprise ; and to con- 
sider and report what, in its opinion, the iutereate of tlie United Statoa may reqniro 
in respect Of that Interooeanio conunnnication . 
Attest: Anson O. MgCook, 

Secretary. 

^L STAIEUEKT OF HON. WARHEB MILLEB. 

^P By Senator Edmunds ; 

•Q, Wliat, Mr. Milier, is your present relation to the company that 
I asHume vas organized under the a«t of GougreBs to incorporate the 
Maritime CanalCompanyof Nicaragua, approved February 20, 1889? — 
A, I am the president of what is kuowu as the Nicaragua Canal Con- 
struction Company. 

Q. What sort of company is that, and under what law organized I — 
A. That company is organized under the laws of Colorado— a general 
law of the State, 

Q, Have yon a copy of the articles of your association here present I — 
A. 1 have not 

Q. Who is the prebideiit of the Maritime Canal Company of Nica- 
ragua J — A. Mr. Hu'am Hitchcock. 

Q. What are the relations between your construction company and 
the canal company organized under this act of Ooogress! — A. The 
canal construction company, of which I am president, has contracted 
with the Maritime Canal Company to build the canal. 

Q. Well, was a company organized uuder this act of Congress! I 
thought until this moment you were president of that company. — A. 
The Maritime Canal Company was regularly organized under that act 
and exists to-day, having its ofEices and board of managers, and has 
fully complied with the law. 

Q. And Mr. Hitchcock is the president of that company! — ^A. He ia 
the president of that company. 

Q. Do you know who make up the whole body of directors of the 
company organized under the act of Congress! — A. Mr, Hiram Hitch- 
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^^^B cotik, Mr. Uotchki88, Mr. Stoati Admiral AmomH, Mr. Goodwin, Mr. 
^^^V Fairbatika. tbe !Nicara(>;uari miDister and othertt. 

^^^H Seuat^r Payne. Sappose you furnish a Mat with full nameu aud resi- 
^^B deuces. ^H 

^^^E Mr. MiLLBB. I will do ko with pleasure. ^H 

^^F By Seuator Edmunds: 4| 

^^^ Q. Yoii, then, Mr. Miller, as the presideut of the Construction Com- 

pany, have undertaken to do the work, so far as it is yet provided for, 
of the company organized under tbis act of CougresK 1 — A. Yes. 

Q. Now, will yon please tell us how much money, so far as yoa know, 
has been actually raised that can be drawn upon, and bow far you 
have expended it, and what has been done on the Isthmus down tbere, 
in detail — not minute detail, of course — but so that we can see just how 
fiir yon have got on and what you are doing. State it in your own 
way. — A. Before tbe granting of this charter by Congress an associa- 
tion of gentlemen existed, the Nicaragaa Canal Association, who sub- 
scribed money which was used for making the preliminary surveys, aud 
for all the work pending the securing the concession from tbe Govern- 
ment of Nicaragua. That association raised and expended between 
a quarter and half a million dollars — I have not tbe exact figures, but 
prooably in round numbers not far from $300,000 — in making surveys 
in order to settle to their own satisfaction as to whether a canal could 
be built and the work that was necessary to secure a coucesuion. Af- 
ter that was completed, the Construction Company was organized, and 
they raised tbe money which has been expended upon the canal dur- 
ing tbe first year. That stock was all properly subscribed for and had 
been paid in by installmeuts, until now there remains two installments 
ol' 10 per cent, to be paid in ui>on that. Out of that money the work 
has been carried on during tbe past year. 

(Memorandom. — Mr. Miller here produced a pamphlet entitled " Mari- 
time Ship Canal. ^Nicaragua, 1890," with inclosed maps and delineations, 
and referred to map marked A, representing, on a small scale, both 
oceans and Lake Nicaragua, Greytowu, Brito, and tbe river.) 

Mr. Miller. I will make a general description of what we have done 
and ask Mr. Menocal to give you a more detailed account of the eugi- 
neering work that has been done and is in ]>rogres3. A year ago the 
first expedition of the new company was sent out to Greytown, and 
that expedition established our headquarters at a point where tbe Nica- 
raguan Government decided the entrance of the canal should be, pro- 
ceeded to erect warehouses, barracks, headquarters for the officers and 
the engineering corps, and also a hospital. From this site we sent out 
six engineering parties, consisting of six engineers and twenty men each, 
who have been constantly engaged in tbe location of the canal and 
making tbe surveys, so much in detail as to enable the company to lay 
before contractors completed details of the wort. 

Q. That, then, is the actual work of location!— A, Yes. Aside from 
the engineering work the first work undertaken with the canal proper 
has been that of opening the harbor at Greytown. Tho harbor at Grey- 
town has been closed for twenty-five years by a bar being formed across 
the mouth of it. All communication had to be bad by ships lying out- 
side and going in in small boats and lighters. 

Q. Is that harbor within the area of the mouth of the river!— 
harbor that we are to occupy 
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Q. No, I mean tbe old harbor. Where is Greytown with refereuce 
the month of tbe river that flows out of Lake Nicaragua! 

Mr. Uenocal. It is at the mouth of one of the outlets of the San 
Juaii River. 

Mr. MiLLEB. The harbor wliieh the company haa taken as its harbor 
and which it has undertaken to improve is tbe old harbor as it ezistAd 
twenty live or thirty years ago, which consists now of au inclosed 
basin, being entirely shut off from tbe sea by a bar which baa formed 
across the mouth of it. That harbor is of sufficient capacity for all the 
vessels thatcau ever go through the caual — for a large fleet. It has 
from X4 to 20 feet of water now. 

Q, Is that harbor at or near what waa formerly one of the iiorthera 
outlets or at present of the river ! — A. Yes ; it waa the northern outlet 
and tbe moat important outlet tfairt; years ago, but that waa closed by 
a bar and the river has broken through to the southeast. The flrst 
work done in connection with that was to build a pier or breakwater 
from the harbor out to a lino of 30 feet of water at sea. 

Q. Crossing that bar 1 — A. OrosHiug that bar, and for tbe purpose of 
dredging out a channel alongside tbe pier when it was eonatrncted. 

Q. How far out is that pierl 

Mr. Menocal. Tbe breakwater will have to be about 2,500 feet long. 

Q. Well, bow far out from the main-land is this bar 1 — A. This bar 
extends 2,000 feet from tbe main-laud. i 

By Senator DoLPH: I 

Q. Do yon expect io get any greater depth of water in the harbor 
after opening a channel throngh the barf — A. The harbor is to be 
dredged oat to 30 feet, tbe same as tbe bar. The first work was to 
build a pier or breakwater. 

By Mr. Edmunds : 

Q. Wait a minnte ; I want to find out the hydrography and topogra- 
phy of it inside of this bar, which I will assume to be 3,000 or 3,000 feet 
out on the shore line. How deep ia the water f — A. As I just stated, it 
varies from 14 to 20 feet. 

Q. And on the bar there is only 6 or 8 feet. Is appose 1 

Mr. Mbnooal. Yes, and even less than that, because this river had 
broken oat at another place aiul what used to be the outlet is uow 
entirely cut off from the sea. 

Q. And the great volume of the water goes to the southeaatl — 
A. Yes. 

By Senator Dolph: 

Q. What is the rise and fall of the tidet — A. Only 18 inches. 

Q. Is there any considerable swell 1 — A. Yes. 

Q. Dowdoeaitcomparewiththe coastof CalifoEuial — A. Yerymaoh" 
less. Tbe swell there on the bar is very seldom 4 or 5 feet, and gener^ 
ally very much less. 

By Senator EDMUNDS: 

Q. Proceed, Mr. Miller, with your general statement of tbe substance 
of things yon have done and are doing. — A. The company began build- 
ing this pier or breakwater, which ia to extend to the bar and out to 
deep water, or 30 feet of water at sea. That pier has been extended 
oat about 700 leet. It is constructed first of creoaoted piles, which will 

E attacks of tlie terredo, 40 feet wide, and the piles are driven 
land at great depth, so as to make it very secure. Then it is 
S. Eep. 331 13 
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filled in witli loose rock ia order to make it absolatelj secnre, and tlias 
far tbe work Las gone on most satiefactorily. 

Q. Are there any cross- timbers between the piles? — A. It is all 
teavily trained together. 

Q. Makett a crib ia fact, ttiougli it is not sunk and piled with pile on 
the outside t— A. Piled with piles and then to be filled with large rocks 
eventually. An immeuse breakwater will eventnally cover this eotire 
pUing and make it perfectly secure. 

Q. So that this crib-work, we might call it, will be protected fioaUjr 
with a riprap T — A. A riprap covering the whole of it. This break- 
waier is eoustructed at such an angle as to anticipate the sbiftiog of 
the sands along the beach, and the channel is to be dredged on what 
we call the lee side of the breakwater. The first work after tbe baild- 
ing of this breakwater has now got ont to a depth of 13 feet at sea; so 
we propose to commence now the dredgiuR of the channel throagb the 
barinorderthat vessels of light draught, like Euhooners and sailing ves- 
sels which we want there with materiid, may be able to come in and 
save lighterage. Once inside the bar they are in a perfectly inclosed 
basin or harbor, with 18 feet of water, entirely safhcient for ordinary 



The contract for dredging thi» bar and harbor to a depth of 20 teet 
has already been let, and tbe first dredges are now on the way to Grey- 
town, having sailed from this country a few days ago. Two other dredges 
are being built, and will go forward in the course of a few weeks. The 
first cat across the bar is at a depth of 12 feet of water. That, under 
contract, is to be completed in one hundred and twenty-five days. Then 
the second cut is to be :;0 feet, and that is to be completed in one hun- 
dred aud twenty-five days more. When the first cut is made we can 
get in with schooners and vessels such as we are sending down, and 
when the second cut is made we shall be able to go in in good-sized 
steamers. The company thought it wise to do this work first, because 
one of the important engineering questions was whether a safe harbor 
could be made at this point. Without trespassing upou Mr. Menocal's 
statement of engineering work, I will say that this harbor when upeu 
will be substantially an inclosed harbor in which the river San Juau 
will be shut off, having its mouth where it is now, further south and 
east, so that whatever debris will come down will never be deposited iu 
this harbor, so that when it is once dredged out there is no reason why 
it will not remain perpetually, because it is entirely an artificial harbor 
and entirely inclosed. 

Q. If I understand yon, once the breakwater being built and the cut 
through the bar into tbe deeper water inside being made, this very bar 
itself forms against storms a shelter for vessels, as breaking the seas 
down ? — A. Yes. 

Q. So that nature has built this harbor for yon, providing you oue« 
cut your way into it ? — A. Yes, it is a breakwater now, 

Q. Now, about what is the size of that inclosed area, that being thus 
formed will allow vessels to come in where without any dredging you 
conid get, say, 20 feet of water — how broad a space 1 

Mr. Menooal. It is about 2 miles wide by 1 mile as to tbe size of the 
tbe lagoon or basin we are going to convert into a harbor. 

Mr. Miller. It will be a perlect basin 1 by 2 miles. 

Q. INow go on, Mr. Miller, and tell us what else you have done. — A. 
Tbe tinal line of the canal, the engineering work, has been done dowa 
to Uchoa, the dum from which point we use the lake. The distance 
&om Greytowu to Ochoa by tbe line of the canal iiiSO miles, and thal^ 
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engiiieeriug work bus beeii snbst^utialty completed. The dofinite line 
of the caDiil Las been located and the eufrfneera huve tnken borings of 
all the cuts that have to be made. Where the rock cut is located wo 
hare bored down toward the bottom of the caual at distancBs of 1,000 
feet apart, and we have sampleB of all the kinds of rock and material, 
80 that we can show the contractors and engineer» precisely the kind 
of material they ai* to meet with. 

Q. This distance of 30 miles brings you to the river below the rapida 
OF to the lake, does it T — A. It brings us to the river, at which point we 
dara the river where It is on the level of the lake. 

Q. From that point where you dara the river below the rapids how 
{ar is it to Lake Nioaragna? 

Mr. Menooal. Sixty four and one-half miles. 

Q, What have yoadoue on that linel Have you got water enough I 

Mr. Miller. We have advanced to Oreytown, and have been clear- 
ing the line of canal of the dense tropical growth and have cleared 
probably one-half of the distance I'rom Greytown to the first lock, or 
more than that across the lagoon. This mateiial has all been cat down, 
a dense growth, and daring the late dry weather it has been burned 
over, so that it is rt-ady for the dredgers. In addition to that we have 
commenced the consti'uction of a fresh-water aqueduct 13 miles long 
to bring fresh water from the mountains down to Greytown in order to 
preserve the health of the men and to give us pure and fresh watei'. 

Q. What sort of an aqueduct is thati — A. This aqueduct is com- 
posed of a steel pipe, covered inside and out with asphalt to preserve it 
from rusting, and it is estimated it will furnish Greytown and all of our 
ships and barracks and hospitals with pure drinking water. 

Q. What about is the length of thati — A. It is about 13 miles in 
length. 

Q. What is the headf — A. One hundred and fifty feet 

Q. That will give you a good head t — A. Yes. 

Q. Have you told us about the hospital work, if any, and the state of 
health, and how many men you have got there altogether, and how the 
tiling has appeared in respect of the possibility of white men living 
there and carrying on this work? — A. Among the first things that the 
company did was to organize a medical department and erect hospitals. 
They had sent the buildings down complete, haviog been built in Kew 
York, and appointed a chief surgeon and four assistants. The result 
-has been that wo have a perfect record of the health of all the men who 
have been in the employ of the company duriugthis year from the hos- 
pitals, which Lave been kept very carefnlly. There has been no epidemic 
and no serious sickness on the force at alt. The hospital records show 
that the two principal diseases have been chills aud fever aud diarrhea, 
diarrhea caused by the drinking of the bad water in the lagoons, as the 
men would do of course when they were iu camp and surveying parties. 
The chills and fever seem to have been very light in their attacks, as the 
records show that the majority of the men going into the hospital have 
stayed not more than three days or a week, perhaps an average of four 
to five days iu the hospital from chills and fever. 

Q. Can you tell us what has been the percentage of mortality since 
you have been there among all the persons who have been in the em- 
ploy of the company ? — A. I believe that there has not a single person 
died in the employment of the company from any disease contracted 
there. One or two men have been killed by the natives aud in drunken 
naarrels. 
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Ui»t cull bv cbur^'ed of that, and perhaps not even I bat, was one me- 
obiiuic wlio was seut dowu from New York and became dissipateil and 
was discbar^jied for drunkenness and sent lionie, and after being home 
some weeks tie died, it is perhaps uot to be charged even to the cli- 
mate, but nil the engineers, all the machiniHts of all kinds, who are all 
Americans from the United States, not a single one of them has died 
then?, and sickness has been, as I stated, chieHy dae to the two causes 
and it has bevn very slight as to them. 

Q. Then, if I understand yon, yon mean to say that, so far as yosr 
experience has now gone, with Northerners going down there, the state 
of I be climate is not such as to give any serions apprehension at all f — 
A. That is the experience of the first year. 

Q, Yes, as far as you have goneT — A. And the hospital records very 
fully show it, and from this lime on the conditions ought to be very 
mucb better than tliey have been, because now we have houses and 
barracks and everything that belongs to a civilized man, and we shall 
very soon have pure water for all to drink, and we have not any doubt 
that that will remove almost entirely the cause of diarrhea and dys- 
entery, as to the engineers and machinists who are now there, and 
have been there for a year and become acclimated ; and the late returns 
from the hospital show that the number of men in hospital is very 
much less than it was six mouths ago. There have been on the average 
dnriug the past year five hundred men in the employ of the company 
during the whole year. 

Q. If you know, tell us what is the highest temperature that is expe- 
rienoeil there? — A. Well, I get my information from Mr. Menocal on 
that, but I understand the highest is not over 95°. 

Mr. Mbnooai,. Eighty-four or 85 is the average at noon and about 
75 in the evening; generally about 75 in the night. 
By Senator DoLPH : 

Q. That is at Greytown t — A. Yes. 

Q. I suppose it is higher as you go into the interior? — A. As you go 
into the interior it is cooler in some places, and in some places warmer; 
but i never saw it above 90 or below 70. The lake region is never 
above 80. 

By Senator Edmunds : 

Q. Well, that is the presentconditiou of the thing as it appears on 
the surface of the earth, 

Mr. MiLLEE. We have not got through with detailing our work yet. 
We built a short line of railroad from the beach op into the town in 
order to move the materials from the landing-place, about 3 miles of 
road, and we have made completed surveys for a line of railroad from 
Greytown to what we call the divide or the rock cut where the locks 
are to be laid, and the rise is made which brings the canal up to the 
level of the lake. Seventeen miles of surveys of that i-oad are entirely 
completed and it is now in process of construction. 

Q. I thought Mr. Menocal said the distance was 30 miles! — A. No, 
the distance is 17 to the divide, and then we rise up and run through a 
cut or basin like to the Ochoa dam, which is thirty miles. 

Q. There you have reached the level of the lake which the dam will 
produce! — A, We reach the level of the lake then. We reach it at the 
third lock. You nuderstand we come out of the lake a distance of 66 
miles down the San Juan Kiver and at that point we leave the river 
entirely and cut straight across to the ocean, saving a distance of 30 or 
JO miles by reason of the river becoming very sinaoua and crooked 
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tliroDgh the awanipy gronncl. We leave the river entirely at Ochoa dam 
and go straight across to the eea. This railroad ie now in process of 
couHtructiou, The eoustriictioii was begun about six weeks apo, the first 
work, and there are now at work upon it at least five hundred men. We 
have shipped down steel rails, two locomotives, a largo number of flat 
cars for completing the roatl, together with steam shovels- and pile- 
drivers and all the necessary machinery for the completion of this road, 
■which is to be finished early in the fall. The necehsity of this road will 
1)6 seen from the condition of the country. It is impossible to move any 
machinery or any supplies of any quantity over this low marshy ground 
or lagoons in any other way. It is an absolute necessity that we should 
build the railroad and we bnild this first piece of railroad J 7 miles until 
we strike what is called the great rock cut, or divide, which is the 
beaviesteiuglepieceof workon theeutire lino ofthe canal, and we build 
therailroad to attack that first. It will take one or two years to do that. 
Then the rest of the work we cnt at as soon as possible, when every- 
thing that is necessary for tbis great cnt can be easily moved from the 
sea into the interior. 

Q. What sort of a country does that cross t — A. The first 10 miles 
entirely level, largely swamps, and the rest only a very few feet above 
tbe level of the sea. 

Q. Where do yon get your material for making your embankment or 
whatever yon call it* — A. We get it on the sides of the road itself. 
The swamps are quite dry now at the end of the season and dirt is 
thrown np and what is not got that way is to be taken from the sea- 
shore by trains, for which purpose we send down oars. 

Q That is sea-sandl — A. Sea-sand taken right from the month of 
of the canal. We get a large jiart of it right out of the month of the 
canal, so that while we are building the railroad we are excavating the 
canal at the same time. When we reach tbis rock cut at the end of 17 
miles we shall begin to take rock out and take it down to Greytown to 
complete tbis breakwater, or pier as we call it, A very large amount of 
the rock from the cut will be used. (The rock cut is marked a on the map 
with red pencil.) In addition to the work on this railroad the company 
began early to build a telegraph line from Greytown up to Castiilo to 
meet the Government telegraph. 

Q. Where is Castillo? — A. It is 24 miles below the lake on the river 
San Juan. The company constructed about 75 miles of telegraph line 
and has it in operation, connecting Greytown with the Nicaragua Gov- 
ernment telegraph, which comes down to Castillo; so that we are in 
telegraphic communication with oar lieadquarters at Greytown all the 
time by this line, which it is of conrse very important that we should 
have. 

Q. Is there anything else that yon have not already stated in regard 
to the actual operations that yon have already carried on there T — A. 
Nothing perhaps of very much importance in the way of work that has 
been done. 

By Senator Patnb : 

Q. Have you stated how many men there are in your employ 1 — A. 
We have now nearly if not quite a thousand men employed on the pier 
^nd upon the clearing and upon the line of the canal and upon the rail- 
road, and are constantly sending more in from Jamaica. We are ship- | 
ping down large quantities oPrailroad material and machinery. ' 

By Senator EDMUNDS: 
. Q, Supposing you have a thousand men now employed, how many of 
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tboae aiu Americans, for instanced — A. Probably not more than two 
hundred — one boudreJ to twoliuiidi-ed audfltty of those are Americans. 
Tlie entire engineering officers and all the skilled laborers, foremen, 
stationery engineers, locomotive engineers, and men that work on tbe 
pier and the pile driving — all the skilled work is in the hands of Ameri- 
can citizens whom we have sent from New Tork. 

Q, Out of all these during the time you bavo now been operating, as 
1 understand you, there has been no serioas climatic disease to make it 
extra dangerous for a person from the United States to go there 1 — A. 
That is correct; there has been no serious sickness of any kind and no 
deaths among any of that force. 

Q. Where do you get the rest of your labor, the men who merely 
pull and dig? — A. We get some native Nicaragnaus, but we get the 
bulk of them from Jamaica — Jamaica uegrocH — and some come from the 
West India Islands, etc. 

Q. Now take the native Nicaraguan, what sort of people are they as 
laborers in respect of intelligence, capacity, and so ou 1 

Mr. Mekocai.. They are a very good class of men, very industrious, 
and preferable to any other class of laborers that I have been alile to 
obtain. 

Q. They are real hardy, effective laborers, are tbey^— A. Yes, excel- 
leTit men. 
■ Q. Are they willing to work T — A. Yes. 

Q. What do yon pay for labor down there t — A. We are now paying 
about $15 a month, American money, or 20 soles, and feed and board 
the laborers. Of course we give them their board and quarters. 

Q. Now, Mr. Miller, if yon have finished the general statement about 

the present situation 

^^ Mr. MiLLEH. I might just add one more thing in regard to that. We 
^^K found on the 8ati Juan Uiver a steam navigation company which bad 
^^m chartered rights from Nicaragua, and as they had the exclnsive right 
^^P of navigating the river with steam and the lake also, we found it n^ces- 
^^* sary to become the owners of that line in order that we might prose- 
cute our work and use it ; and under the concession we had a right to do 
that, and we took in this entire steam-ship line, with its vessels and 
everything connected with it, and are now carrying it on. We use it, 
of course, as a means for delivering our goods and caiTying onr Rupplies 
up the river and up the lake. 

Q. Wliat was the name of that line before yon took it J 

A. The Nicaragua Mail Steam Navigation Company. 

Q. Who were the people T Were they people livine there! 

Mr. Menooal. Mr. Pellas. 

Q. When was this concession made to the steam-sbip line T— A. 5^e 
concession was made — I know it was renewed in 18T7 or 1878. It had 
been made before to an American by the name of Hollenback and he 
afterwards sold it to Mr. Pellas, an Italian, who became interested in 
this navigation company and bought it, then the concession that Mr. 
Hollenback held lapsed in 1877 or 1878 and a new concession Yfimtm 
grante<1 to Mr. Pellas. ■■ 

Q. Direct!— A. Direct. ^H 

Q. Was that an exclusive coucession ! ^^3 

Mr. MiLLEB. The exclusive privilege of navigation by steam on the 
lake and river. 

Q. Have you within reach that you could give us a copy of that 
^^ Nicaragnan concession! — A. I have not any copy here. I have on^ 
^^L in 2lew York. ^^1 

*■ - ^ . J 
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Q. Is it in print, so tliat yon could send us a copy without sorioas in- 
convouiencet — A. Of tlm navigation couipiinyl 

Q. Ko; I mean tlii.s navigation company tbat you hongtit ont. — A< 
It may be in print, but if it is in print it is in Spanish. 

Q. 1 do not cara about that. I wisli you would send as a copy.— A. 
Yes, I will. 

Q. Now, yon had to tate this company iu order to execute the mis 
siou you had in band ? — A, Yes. 

Q. Now, are you willing to tell us, iu the confidence of this committee 
and ruuuiug the risk of its getting out, how much you had to give for 
thatt — A. Three hundred thousand dollars. 

Q. Was that the maritime canal company cliartered by Cougresaor 
your construction company! — A. Our construction company. We 
had to buy it before we could do anything. 

Q. So that has become a part of your plant f — A. A part of our 
plant, 

Q. And when your contract with the Congressional canal company 
ia execnted you get back your $300,000 T — A. The company will un- 
donbtedly have to go out of existence then, as the railroad will be com- 
pleted and the canal will be completed and there will be no use for it. 

Q. Yes, but if it is an exclusive privilege, and your construction com- 
pany now owns it, suppose the canal were finished today, then the 
question is, you, a different company from the Congressional company, 
are the proprietors of the exclusive privilege of navigating Laku 
Nicaragua by steam f — A. Yes. 

Q. Now what is coing to liajipenl 

Mr. Mbnooal. This exclusive privilege is only for the internal com- 
merce of Nicaragua. 

Q. Purely internal commerce! — A. Yes, the rights of the interoceanic 
canal are reserved by Nicaragua. 

Q. Ho that, notwithstanding this exclusive grant for local traffic, the 
right of the Congressional company to transfer vessels from the At- 
lantic to the Pacific, and vice versa, would not infringe npon that grant t 
—A. Not at all. 

Q. Very well, now I understand. 

Mr. M11.1.BK. As to our present work, we are sending forward to 
Nicaragua a laige amount of railroad material, and also a complete ma- 
chine shop capable of building machinery or of repairing it j also a 
furnace for making cast-iron^ as there is no foundry in the republic at 
all. There is no way of getting a piece of iron without sending up to 
New York for it, and we ueed a largo amount for the completion of the 
pier and material for the completion of the railroad. In fact we havb 
three vessels now on the way loaded with material and two more under 
chaterloadcd with coal aud railroad iron, everything that is necessary to 
carry on this work to complete what I have said, the dredging of the 
liarbor aud building the railroad, the dredging of the harbor being of 
the first im^wrtauce, as we want to get in, and the building of the rail- 
road in order to get into the interior. 

Q. Aud cut off the forest, as 1 understand you? — A. The two impor- 
tant things which the company found were first, to open the harbor, and 
Becoud, to build a line of railroad 17 miles in until we struck hard 
ground or rock. That work is being pushed with great vigor. That is 
to bo finished by early fall. That is substantially the condition of the 
work, 

Q, How much money haa been spent altogether there now in roand 
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DDmberat— A. In ronnd nambers from tbe b^ginuing [ suppose about 

Q. That iurludes the 9300,000 paid to this local transportation com- 
panyf — A. No, not includiug that; patside of that. 

Q. Well, is llivre money iu hand in one company or the other to com- 
pU'te the things that you have already described as in progress T — A. 
Thore is uionoy enough in hand or in sight tliat is subscribed that wil) 
come ill in tho regular order. 

Q. That t8, available assets f — A. Yes, sir, available assets that will 
complete ail the work we have contracted for. 1 started out with the 
proposition that we would make no contracts for work beyond what we 
could see our way clear to pay for. The conetruction company, I will 
sft.y, has .alrcaily taken moaun to bring into its treasury a milliou and a 
bait more of money, which will come iu uii questionably withia the next 
few months, so that when these two works are completed that we are now 
at wo will go "II to the western end of the canal and lay out tlie work 
the same way there. AJl the work that has been done so far in the 
way of establishing headquarters, bouses, sbops, and hospitals has been 
laid ont on a scale ciilenlaled to be sufficient for the prosecution of the 
whole work whenever we shall have the money in hand to do it. We 
think we have not wasted any money at all, and have not done any- 
thing ill a little or petty way. We have started to lay ont the work so 
that when we are in a condition to push it along the whole lino our organ- 
ization will be as complete as that of any army and we can carry it on 
systemalieally and tboroughly, protecting all the rights of the company 
and protecting ourselves against frauds of all kinds. We have a com- 
plete police system which I have not mentioned, which we have a right 
to under the concession. We have to maintain a police tbrce with these 
various nationalities in order to preserve the peace and take care of oar 
property. Iu short, the work, I think, has been laid out in the begin- 
ning in such a way as to make every dollar count and to put the work 
in such a condition to push it to a completion at the earliest possible 
moment whenever the financial arrangement baa been made or money 
sufficient to do the work. 

Q. So that, so far as you have gone, every step that has been taken 
and all the money that has been ex]>euded lias been a direct and economi- 
cal means to the end of actually constrncting that canal t — A. That is 
my judgment about it. It has been done economically, and, so far as 
we hiive gone, it has been done below onr own estimates for the same 
work. 

Q. Are you willing to furnish the committee with a copy of the con- 
tract between your coustruction company and the Maritime Uanal Com- 
pany, so tiiat the committee may know what are the relations and re* 
ciprocal duties and obligations of the two companies? — A. I should 
prefer to consult the board of directors in regard to that. I can say, 
generally, this in regard to it. We have undertaken to construct a 
canal for the securities of the company which may be issued against it. 
Some points of that contract are still left open because it has been Im- 
possible to determine exactly how much money would be required until 
we knew more of our own financial schemes, so that we could determine 
more fully what the securities would bring in the public market; in 
short, that the Maritime Company should undertake to issue securities 
enough, which, when sold iu the market, would bring money enough to 
complete the canal. And, whilst the question of financing the whole 
tiling has been going on, the amount that should be issned or the inter- 
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est that the bonds shoald bear has been l«>ft open for farther negotia- 
tion. 

Q. Are yon a director in the Maritime Caual Company! — A. I am 
not. 

Q. You !i!ive no connection witli tLatT — A. No connection with it at 
all. 

Q. How nnicli is the capital stock of your construction company, the 
Coloi'sdo cori)oration T — A. Twelve million dollars. 

Q. How mncli has been actnally paid in: what percentage of that 
tl2,O00,<K)0 stock has been subscribed !— A. Well, some of that stock was 
issued to the original association for the work tliey did in procnring the 
concession and the moneys which they paid out for the preliniiiiary 
surveys, which extended over two years of time. Just how much there 
was of that I am not able to say without going back to the books. The 
stock of late, $4,000,01(0 of it, was issued at 50 cents on the dollar, money 
actuatty paid in on it, and more of it, one and a half millions, we expect 
to issue substantially at par. 

Q. How mucli is now actually outstanding ; how many shares of the 
$13,000,000! — A. I think about ten and a half millions is out. 

Q. Bepresenting paid-up stock f — A. Tea, 

Q. The Maritime Uanal Company you know, by the act of Congress, 
is required to report once a year to the Secretaiy of the Interior a fall 
account of all its transactions, so that if it made a fall report this con- 
truct between itself and your railroad company would appear, and there- 
fore I shoidd suppose it would be proper for us to ask you, and for you 
to respond, although you do not happen to he a member of that very 
company, to let us have a copy of the contracts which shows the rola- 
tious between the Congressional corporation and the Colorado oue. — 
A. Well, I do not think there will be any objection to that, although, 
as I say, that contraet has not been fully completed. It was not at the 
time of that report, 

Q. The sixth section of the act incorporating the Maritime Canal 
Company of the 2Sth of February, 1890, provides : 

Skc. 6. Said compauf ahall make u report ciu the first Monday of December in eacli j 
year to the Rstiretsi'y of tbe Interior, whicli ehall be dnlj vorififd on oaib by the J 
prmident and seoretary thereof, giving; snoh detailed stat«tnent of its ofi^ii's, and of ' 
itssBaets a,ud liabilitiee, as ma; be reqnired by tbe Secretary of the lateriur, and any 
willfolly false statement bo made shall be deemed perjnry and punishable ub Biich. 
And it shall be the duly of the l^ecreary of the Interior to require aaelt annnal state- 
ment and to prescribe the form thereof and the particulars to be given thereby. 

I A. That report was made, bat the contract was not fully completed 

at that time, and in fact it is not fully completed yet, because, as I say, 
it was left open substantially because on certain conditious we should 
have to have more securities to build the canal than we should on othei 
conditions. 
! Q. Now, Mr. Miller, I wish yon would tell us about the prospects and 

plans for raising money and the methods that you yourwelf can con- 
sider as beiug feasible and how much and all about the future of the 
finances, how you are to get the money and on how much discount and 
I how much tlie real cost ot the thing is to be and how much in any way 
you can negotiate securities for, and what will be the outstanding obli- 
; gations as distinguished from actual money to be paid out for all ex- 
! ponses. — A. Tbe estimate of our chief engineer, Mr, Menocal, is that the 
I actual costof building the canal, outside of any interest or commissions 
L or anything of that kiud, will be in round numbers $65,000,000. Hie 
^^_|eport and estimates are here presented. When Mr. Menocal'a snrveya 
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were completed tliiw were submitted to a board of ootisuldug uugiiieers 
coiisifitiiit; of five engineers of distinguished ability and clijiracli!!*. 
They went carefully over tlie estimat«B of Mr. Menocal, and theii* report, 
Tliitib is berewith presented, makes au estimate of tbe total cost iii 
round numbers of (73,000,01)0, and tben tbey say tbat, to cover all pos 
Bible vontingeuciesof eoustrnction, tbey add 1^0 per cent., wbicb amouuls 
in round numbers to $14,000,000. That makes tbeir grand total esti- 
mate iu round numbers $87,000,000. As to the correctness of Mr. 
Muuocal's estimate I cau say this: Several very skillful contractors, 
men who have had large experience in building public works, especially 
railroads in tbe West, have been over the line of the canal and given u 
great deal of time to the cousideration of tbe plan and details upon the 
ground itself, seeing what obstacles they bad to overcome and what 
difficulties there were In the way. Ono of those contractors, after bar- 
ing made three several visits to Niearagna, said to me that he would 
put in a bid for the entire western division of the canal, that is from 
Lake Nicaragua to the Pacific Ocean, including the harbor at Brito 
and the three locks on tbe western side, which bid would be less than 
our own estimates. I only mention that to give you an idea as to 
whetlier the estimates are correct or not. Of course unforeseen diffi- 
culties may arise and the cost may be increased, but tbe company, after 
these two years of examination and consideration, believe that the cost 
of the canal can never under any circumstances exceed $100,000,000. 
By Mr. Payne : 

Q. That embraces his estimate for the extras! — A. Yes. Now as to 
the method of raising this amount of money, of course it can only be 
done by selling tbe securities of the company. They consist, or will 
consist, of stock and bonds. Since I have been president of the Con- 
struction Company I have consulted with many leading financial men 
in the country, and of course it is impossible to say at this time at 
what price bonds of the eomi)atiy could be negotiated, but I am frank 
to say that I do not believe that they can be negotiated at par or verj' 
near it. This is a peculiar enterprise, which presents many obstacles, 
and of course it will be looked upon by the investing world as some- 
what problematical. The first bonds of the Suez Canal, I believe, 
netted the company only about 60 cents on the dollar. How much 
more than that we shall be able to obtain for our bonds I am unable to 
say, but I have no doubt but what the bonds can be negotiated iu the 
markets of the world at a price much above tbat of the first Suez 
bonds. 

The present intention of the company is to make arrangements with 
what would be called a syndicate of bankers, getting one large and 
reputable banking bouse to take the lead in the matter, and tbat house 
to associate with itself a large number of banking houses in this coun- 
try Bud in London and in Amsterdam and in Frankfort and in Berlin — 
houses which are now in the habit of associating themselves together 
for tbe placing of large loans or the placing of a large amount of securi- 
ties — and expect to make a contract with the leading bouse, the bead 
of the syndicate, to take these securities and market them as best they 
cau, so as to give us somewheres iu the neighborhood, we will say, of 
ten to fifteeu millions of money per annum as the work shall go on. 

Banking houses are ready to undertake this work, and the only ques- 
tion about it is a question of commissions and the question as to what 
price the bonds shall go to the public at in order to induce them to take 
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tbem. We cau not expect tbe public will come iu «u(l take tbese bontla 
Duless tbey are offered to tbem at sueb a price as to give tbem a large 
profltin case the work Biicceeiis, Tbis project is entirely ditt'ereut from 
the project of building a railroad and issuing bonds upon it as it is con- 
etrncted. 

Tbe interest on money used upon tbe coustruction is a proper cbarge 
of tbe cost of construetioa as much as tbe money tbat goes into iron or 
into labor or anything else. People who put their money into an enter- 
prise espectthe interest will be charged against construction nntil tbe 
work is completed, so that we have to provide not only for tbe cost of 
tbe work as it goes on, lint wo must provide for tbe interest on tbe bonds 
until suah time as tbe canal is finished and begins to earn. 

We assume that it will take six years to build this canal from the 
time we have money enough to push it with vigor; that is to say, if we 
were to have our negotiations completed for tbe placing of our bonds 
at tbe end of this year and could begin to get our money at the next 
year we sboald count it would take six years from next January to com- 
plete it. If a bond is issued I presume it can not be floated at less than 
5 per cent, interest. If we were six years in bnilding tbe canal there 
wonld be three years' interest to pay upon tbe entire issue of bonds, 
whatever that might be, and how large that issue will have to l>e is, of 
course, dependent upon the price we may obtain for the bonds, The 
company has ho]>ed that it would get such a price for the bonds as 
would enable us to pay this interest and pay the cost of coustruction 
and give a fair profit to those connected with the enterprise by tbe 
issuiug of not more than $150,000,000, Whether that can bo done or 
not.I can not say at tbis time, bat I feel very confident tbat bonds of 
the company can be marketed, and at such a price as will enable an to 
complete the canal. 

Q. What allowance do yon make for the stock ? — A. We have not as 
yet made any calculation upon the stock, holding it in reserve and not 
issuing it at all unless it should be found necessary. Of course tbe 
bonds will go on the markets of the world and they will go wherever the 
money comes from. This, in short and substantially, is the plan of tbe 
company if it is left to itself. 

By Senator Edmunds: 

Q. Is that the plan of the Construction Company or of the canal com- 
pany 1 — A. That is the plan of the Construction Company. The Con- 
strnction Company takes these bonds and agrees to negotiate them. 

Q. They are to be the bonds of thu canal company? — A. TLey are to 
be the bonds of the canal company entirely. 

Q. And yon are to float them the best way yoa can T — A. Yes. 

Q. luiiderstandyontosaythat Mr. Menocal'sestimate is $63,000,000! — 
A. In round numbers, yes; and tbe board of consulting engineers went 
over his figures, takinfr the same points, and made it $73,000,000, and 
then tliey said, "to cover all possible contingencies we think it wise to 
add 20 per cent, to that." 

Q. That woald make $87,000,000 in round numbers.— A. Yes. 

Q. Now, I onderstand jon to say tbat on the credit system of putting 
off bonds or stock, or whatever way of doing it, the thing would stand 
in as a capital or loan on which interest or dividends have to be paid 
out of tbe income of the concern when done, would be op toward 
$ 150,000,000 J — A. My Judgmeut is that to get that amount of money 
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^^^K tre 8liou)<) liare to issnc at least $150,000,000 of bonda at 6 per sent 

^^^m jntiTi-Kt. 

^^H Q. But a positive, oliligatinn theu, when tlie thiog is done on the credit 

^^B sytiirm by raiaing a loan, would be id ronud numbers $150,U00,OU0T— 

^M A. 

^^H Q. On wliicb interest and linallj principal wonld liave to be paid, for 

^^H Bii ticlual e.xiiendilnre witlilbu 20 iter cent, for unforeseen contingeuciee, 

^^H or tS7,000,OuO T — a. Yes, bat ia addition to that yon mast add luterest 

^^B on tbe bonds during tlie process of coustruction. Tbeinterestacuruiug 

^^F daring tlie process of construction is as legitimate a cLaige upon the 

^^^ construction as the building of a lock, 

Q. Yes, bat it is only interest upon tbe money that is used that year. 
So it is not an interest on the $87,0011,000. It takes sis: years to build 
it. It is an interest ou $14,000,000 or $15,000,000 aunually !— A. No, it 
would be tbe interest upon the entire sum. We will suppose it taken 
six years to build the canal, and during the six years we issue $150,- 
OIX),0(IO bonds, in equal proportions each year, distributed over the six 
years. Then it would be three years' interest upon the whole amount. 
It would bo an average of three years. 

Q. At 5 per ceut.— that is 15 per cent, on $150,000,000 S— A. That 
would be $7,500,000 interest for a year on ftlfiOtOOOtOOO at 5 per cent., 
and three years is $22,.jOO,000 interest. That is ;i proper c]i:irge, as 
much as engineering work is a charge. That is the way all finaucial 
operations are carried ou. 

Q. But then, after aU, if your stock in the Maritime Canal Company 
for this practical purpose — it does not make any dift'erence which we 
call it — is taken up to the extent of $87,000,000, the utmost estimate, 
and allowing 20 per cent, for anything the experts can think of on this 
$87,000,000, you are going to pay interest for the three years ou 
$150,000,000, and in the end you have got the $150,000,000 to pay. 
That is the diSereuce between the cash system of positive money and 
boi rowing, is it not 1 — A. That is it exactly. 

Q. Very well ; that is just what I want to find out. Now tell us, in a 
general and condensed way, what the outlook is for business, and what 
you know in respect of the business of the Suez Oanal, which is the 
only thing which can be compared with it? — A. If $150,000,000 of 
bonds are issued for the building of this canal the fixed charge upon 
the revenues of the canal for interest will be $7,500,000 per annum. It 
is assumed that the canal can bemaintaiuedand operated for $1,000,000 
a year. Tbe cost would be $8,500,000 per annum for the fixed charges 
of the canal when completed. 

Q. Then you would have to add to that, of course, tbe salaries and 
other things, unless they are included f — A, No, they are included in 
the $1,000,000; that includes the mainteuauce ; that wonld be officers 
and every repair that might be made. 

Q, And all the incidental and all expenses are included in $1,000,- 
000 ? — A. Are included in $1,000,000. As to the earning capacity of the 
canal the only precedeutwe have is that of the Suez Canal, which began 
operations in 1879, and the receipts of tbe Suez Canal for 18:^8 were 
$12,976,000. 

Q. What year did that canal begin its operations. — A. It began in 
1879. 
Q. Have you got atable that will show it whollj- from yoarto year t — 
. I have got it each year. 
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Q, I wisb yon would state it. It will be very iuteresting to come 
there. — A. I do not know whether the first year is a full year or not. 
In 1879 the receipta were $5,595,000; in 1880, $7,501,000. wliith of 
course was a full year; iu 1881, td,f)19,000; in 1SS2, $11,346,000; iu 
1S83, $12,350,000; in 1884, $12,029,000 ; in 1885, $12,422,000; in 1880, 
$11,297,000; iu 1887, $11,565,000 ; iu 1888, $12,975,000. For the year 
1889 we have not the report as yet. 

By Senator Payne : 
Q. Now what was the cost of thati Have von got it there t — A. Be- 
tween $98,000,000 and $100,000,000 in round unmberii. 

By Senator Dolph : 
Q. Have you got anything to show the charges, Ihe rates of toll, and 
the actual tonnage of the canal — for instance in 1888 1 

By Senator Edmunds : 

Q. The tonnage, the expense account, and all that, so as tosliow the 
net there 1 — A. 1 do not know whether it is all printjed here or ntit. I 
have got it at home. It will be noticed here that the income fell ofi' a 
little between and to 1883, and at that time there was a reduction matte 
in the rate of tolls. The rate of tolls was reduced. Then in 18S8 they 
recovered to its highest point. The toll now is $1.80 per ton. 

Q. Is that per ton of measurement or per ton of cargo ; probably the 
registered ton 1 — A. Yes. The tolls atSnez at the beginning were $2.50 
per ton, and then reduced to $1.80. 

Q. Have you got a table there which shows an increase of tonnage, 
if there was any, following the reduction of tolls! — A. I have the num- 
ber of ships and the net tonnage. The first year, 1879, it was 2,263,000 
tons; the next year it was 3,057,000; the next year it was 4,130,000; 
the nest year, 1882, it was 5,074,000; in 1883 it was 5,775,000; in 1884 
it was 5,871,000 ; in 1885 it was 6,335,01)0 ; in 1886 it was 5,767.000. 

Q. That was the year of the Egyptian warl — ^A. Yes, In 1887 it was 
5,903,000 ; in 1888 it was 6,640,000. 

Q. Have you the expenses of operation t 

By Senator DOLPH : 
Q. Have you the number of vessels ! — A, I have the number of ves- 
selB. In 1879 the number of vessels was 1,477 ; in 1880, 2.226 ; in 1881, 
2,727 ; in 1883, 3,198 ; iu 1883, 3,307 ; iu 1884, 3,384 ; in 1885, 3,634 ; in 
1886,3,100; in 1887, 3,137; in 1838, 3,440. The vessels have increased 
in size and are fewer there, you see. 

By Senator Edmunds : 
Q, Kow how does the expense account run 1 — A. The expense accoaut 
I have hero only for one year; Ihat is for 1888. For administration — 
that means for the officers, $207,914; for operation, $521,137; formain- 
lenauce and renewals, $378,007; making a total of $1,207,058 as against 
^ Kross income of $ 12,975,315. 

Q. Leaving a balance of apparent net of how much t — A. The uet 
'feints, $11,678,257, for the year 1888. 

By Senator Payne : 
^. Now according to your judgment, Mr. Miller, how would the busi- 
''^^es of this canal compare with that of your canal t 
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Senator Dolph. If you nill excuse me for a moment, doea that item 
for operation iuclude thi* expeuse of towage ; are tLej sail vesnels that 
navigate the canal 1 

Seuator Edmunds. There are very few, but Ihero are some. I sup- 
pose there ia an adtlitioual cliiirge for towingt 

Mr. Mlllgb. Certaiuly. A sail vessel goiu^ through there would 
have to pay for its towage Just as it does in a harbor elsewhere. 
By Senator Edmunds : 

Q. Now give ua your calculation as to what the Nicaragua Canal 
would have to do and th? basiuess it would accomplish t — A. The first 
estimate made of what the probable bnsiuess of the caual would be was 
made at the Paris conference in 1879, which De Lesseps called for the 
consideration of tbiB question. At that conference I believe the ton- 
nage then estimated that would pass through that canal was 6,000,001) 
tons. 

Q, That Is the Panama CanaH — A. I think their estimate, taking 
the commerce of the world, that would be tributary to the canal — that 
was estimated at the beginning would be about 5,000,000 tons perannam. 
The exact figures I have not here, but 1 can get them and send them to 
you. 

Q. I wish yon would. Do you know what the comparative distance 
is between London and Paris and Havre, all that region of Great 
Britain, Liverpool, London, Bristol, Havre, Gibraltar, and all the Brit- 
ish Channel ports to Japan and China going by Suez compared to the 
distance going by the Nicaragua Canal when it is done and perfectly 
complete to carry ships that wish to gof — A. Well, I have got all of 
that. I referred to it generally. I haveright here the estimate of what 
the busineaa of the Panama Canal would be in 1S79. It amounted to 
4,570,000 tons, and it is made up of the trade that was then known to 
exist, the trade that was then going around the Horn and would natu- 
rally £0 by this route if open, and in this document, which I will leave, 
is given the nationality of the trade — where it would go. In 1879 it was 
estimated at 4,570,000 tons, and taking this percentage of increase pre- 
vions to that time and giving the percentage now, it is estimated at the 
present time the trade that would seek this line is, in round numbers, 
7,000,000 tons per annum. 

By Senator DOLPH : 

Q. A large proportion of that must be sailing vessels. — A. That is 
very largely sailing vessels now, undoubtedly, but undoubtedly it would 
very rapidly change into steam vessels when the caual was completed. 

Q. Have you a statement of onr commer<« upon the Pacific coast 
estimated from the number of ships or tonnage T — A. Not since 1879, 
but I can get it and send it to you. 

Q. Ob, it is not material. I do not care about it. — A. It is believed 
that the business will largely increase between the west coast of the 
United States and the Atlantic coast; that a very large growth of busi- 
ness will take place from Paget Sound, which is to.day the greatest 
lumber region of the world, and that the lumber from Puget Sound 
which does not go into the Atlantic Ocean at all will find an immense 
trade the moment it is open. Now it goes to the west instead, to China 
and Japan, and it is said they have the largest forests in the world 
from which the world must draw its supplies. What that growth of 
commerce will be it ia impossible to accurately estimate. The people 
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apOD the Pacific coast and id Califoruia and in Puget Sound believe 
tliatiu &ve years the trade will more thiui double. 

By Senator Edmuhds : 
Q. What rate of tonnage do yon tbinb that kind of commerce, of the 
clieai>cst aud most bulky materials like lumber, etc., conld hear for the 
advantageof going through the Nicaragua Canal 1 By tonnage Inieita 
tolls, of course. — A. Well, the concesaioit from Nicaragua allows the 
caual company a maximum of charge of t3.50 per ton, the same as Ihe 
Suez Canal in the start had. Between New York and the Paei&u coast 
the saving by this route t>etween New York and San Francisco is, in 
roand numbers, 10,01)0 miles. 

By Senator DoLPn : 

Q. Two dollars aud fifty cents per ton on a thousand-ton ship would 
be «2,500 toll !— A. Yes. 

Q. What wonld be the probable cost of towage of a sailing vessel 1 — 
A. Well, it is estimated a vessel will pat<s through the canal in twenty- 
four to thirty hours. A sailing vessel will be towed bya good vessel — 
oue tug would take two iu probably about thirty bourB. 

Q. Could they navigate at night! — A. Ob, yes; of course. Thelarger 
part of the distance is in the open water, in the lake and in the river, 
iind of course that will all bo lighted pertfectly so that it can be navi- 
gated in the night as well as iu the day. The ordinary cost of charter- 
ing a tugboat of that kind iu New York Harbor, oue large enough to 
do that, would be not to exceed $40 a day. 

By Senator Pavnb : 

Q. Wbatisthe lejigthofthe Suez OanaH — A. Ninety-eight miles. 

Q. And yours is bow much? — A. Theentiredistance across Nicaragua 
is 170 miles, but there are only 27 miles of it canal ; the vest of it is 
river ar<l lake navigation — that is, open navigation through which you 
can go at fair speed, and vessels can pass each other. 

By Senator Edmunds: 

Q. Well, $3,500 for 1,000 tons, carrying lumber for instance from Pu- 
get Sound to New York, how many thousand feet, board measure, of 
lumber would a thousand-ton vessel carry T — A. I could not give you the 
figures without going to the books to see what the weigbtis, but we are 
cbarteriDg vessels all the while to carry lumber, building our shops and 
onr pier, aud they carry from 350,000 to 500,000 feet, board meastvre, 
and we are paying about $rj,000 freight from New York to Greytowu, a 
distance of 2,000 miles, for sailing vessels. 

Q. Yon pay $5,000 for can-ying 350,000 feet of lumber I— A. Yes, 

Q. What is the tonnage of vessels carrying 350,000! — A. About 600 
tons. And that is not an excessive freight at all. That freightis very 
close. That is the cost of the freight. Now, if you were to send that 
vessel around the Horn — the distance from New York to Greytown is 
only 2,000 miles 

Q. Yes, but the thing I want to get at is this: Take Pnget Sound lum- 
ber, which I will assuDie laid on board a vessel of 1,000 tons at Seattle 
and contains 500,000 feet is atacostof*10,C00. Now, then, thequestiou 
is, how much that 500,000 feet of lumber has got to pay to get through 
tbat canal per thousand feet; bow much the cost to whoever owns it 
would be enhanced to the people who could buy and sell it, so as to see 
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vbether the lamber trade of Puget Souiiil wald stniid a tax of tliut 
amoant of inoiif.v— $U,500 ou 500,000 fwt of lumber— to go throiigli that 
caual ! That is what 1 waot to got at, beciuisu jou saj- jou expect this 
(o t>e a part of your especteU traffic. — A. Well, you misunderstood me 
tbptp. That IB no part of our estiniali'd traffic. The traffic we have 
Vbliniated on is a tvafflc wu know to exist. That is Kiniply prospective. 
It is uo part of the estimiit*! that was made iu 1879 of the traffic that 
would go through the Panama Canal, and it is no part of the 7,000,000 
tons we have estimated to now exist, because that trafhc does not exist. 
We simply speak of that as a prospective growth of trade. 

Q. And the traffic you have already calculated ou is the traffic with 
Ohiuu, Sian, etc., composed of silks aud spices and coffee aud tea and 
80 ou I — A. No ; that does not go aronnd Cape Horn, aud therefore we 
have not estimated it. 

Q, Exactly what I want to get at is whether the lumber trade of 
Puget Sound could stand a tonnage of $2,50 a ton for 500,000 feet of 
lumber; whether it could go through aud still find a market T — A, I 
understand your question, and I think I had better not endeavor to 
make any arithmetic answer to it here, but I will take that problem 
home and have it worked out. 

Q. Well, just take hold of it and have it worked out. — A. Tes, I un- 
derstand just exactly what it is. As a partial answer I simply relerred 
you to what it cost to send a vessel of 600 tons fi-om New York to Grey- 
town carrying 350,000, board measure, at a freight of $5,li00. I simply 
threw that out as a statement. I will have the computation made 
showing exactly the difference between sailing around the Horn or 
coming across as to the amount that would be spent iu freight, and I 
will also take up the question of moving wheat from California to Liv- 
erpool that now goes around the Horn. I wilt have those figured out 
accurately and send them over to you, so that it can go with this state- 
ment. 

Q. Is there anything else you think of to state? — A. Ido not know as 
there is. I am willing to answer any questions. 

Q, One other question Mr. Evarts has suggested. In your looking 
forward to raising the means to carry on this enterprise, where do yon 
and your friends expect tha.t this money is to come from ; from citizens of 
theUnited States or from citizens of other countries^ — A. We expect 
it will come from the whole world if we put out our bonds, and uiy judg- 
ment is that the bulk of the money will come from abroad, where all of 
our great enterprises go. Our people are very much inlereateil in this 
whole question. I can say that, being at the head, the president of the 
company, we are getting a great many inquiries from all over the 
United States in regard to the undertaking, aud the whole newspaper 
press of the eouutry has taken it up and shown great interest in it; but 
we are getting to hear a great many inquiries from financial people in 
Europe. They are coming direct aud sometimes coming through their 
agents in New York, who are constantly coming to us for information 
as to this enterprise, as to what it proposes to do aud what its financial 
plan is. 

By Senator PaymE: 

Q. Practically you will have to negotiate with a large 1 
York or IjOuiIou and they will cooperate in forming a grand syndicai 
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By Senator Edmunds : 

Q. Yes, bat suppose that at the eud of ten years from to-day the 
canal is done and $150,000,000 are out to have accomplished it, where 
do you think, from your knowledge of all these transactions and the 
ways of human affairs, these bonds when the thinp^ is done at the end 
of -this ten years will be ? Will they be held chiefly by the people of 
the United States or chiefly by the people of some other countries ?— 
A. I think at least two- thirds of them will be in Europe. 

Q. Have you described on what length of time you expect these 
bonds to be put out ? — A. 1 have said nothing about that, and that is 
one of the questions between the two companies that is still open — that 
has not been decided — what the length of the bonds should be. 

Q. Well, what do you think yourself! — A. I think it will not be less 
than fifty years and it may be even longer than that. I do not know 
whether the proposition has been much discussed of making them 
ninety nine years or not. 

S. Eep. 331 14 
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By Senator Edmunds: 

Q, "Wliatisyoiir present relation to the maritime canal across the 
Istbmas of Panama T — A, I am chief engineer of the Nicaragua Canal 
Constractiou Company. 

Q. Have you been connected with the previous surveys of the Isth- 
mus? — A. I have been connected with all the surveys that have been 
made in Hiearagua since 1872. 

Q. Will you explain to us, in a brief and condensed way iu view of 
what Mr. Miller has already said, what the present state of your opera- 
tions there is, what yon have actually done in respect of final location 
and work upon that final location, and the prospeettve work that is to be 
done, so that we can see at a glance, in view of these maps that have 
been presented, just how far you have got on ^ — A, The proposed Hica- 
ragua Canal is the result of many years of explorations and surveys con- 
ducted under the auspices of the United States Government and of pri- 
vate parties, and of exhaustive surveys made by a numerous and well 
organized corps of competent engineers of the Nicaragua Canal Con- 
struction Comjiany, from December, 1887, to the present date, for the 
final location of tlio route and careful examinations and studies of all 
the work required for the completion of the canal from the Atlantic to 
the Pacific. No problem has been left unsolved, and all doubtful ele- 
ments may be regarded as eliminated. 

The canal as finally loeat^d lies in the lowest depression of land in 
the Cordilleras, between the Arctic Ocean and Cape Horn, and trav- 
erses a salabrions and fertile coantry, rich in natural resonrces and 
capable of great development. Lake Nicaragua, a large inland sea of 
fresh water, and its outlet, the river San Jnan, occupy a large area of 
this depression. The snrface of the lake is 110 feet above the sea-levol 
and its western border is less than 12 miles irom the Pacific coast, from 
which it is separated by a low divide of 42 feet above the lake-level. 
The lake is 100 miles iu length, has an average width of about 45 miles, 
and a variable depth, reaching in some places 166 feet. 

The proposed canal extends from the harbor of San Juan del Norte 
(Greytown) on the Caribbean Sea to Brito on the Paciflo, The total 
distance from ocean to ocean by sailing line through canal and lake is 
lOit.45 miles, of which but '26,19 miles will be wholly in excavation, the 
other 142.67 miles being through Lake Nicaragua, the San Juan River, 
and artificial basins. Of the latter distance, 102 miles will have a depth 
of 30 feet or more, requiring neither dredging nor excavation. 

The hike is the main feeder and the snmmit level of the canal. It is 
connected with the Pacific Ocean by 11,49 miles of canal iu excavation 
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and 5.27 miles of artificial baain created in the valley of Tola by the 
constractioii of a (iani across a narrow gorge of the valley, 3 miles dis- 
tant flrom the Pacific coa»t. 

From the lake eastwards the canal follows the river San Jnan for a 
distance of 6W[ miles to Ochoa, where by the construction of a dam 
across the river the surface of the water is raised 55 feet and slack- 
water navigation secured along that distance, converting that portion 
of the river into an extension of the lake. Jast above the dam the 
canal leaves the bed of the river and enters into a chain of artificial 
basins formed by the construction of a series of dams and embank- 
ments and short cuts, confining and connecting adjacent valleys for a 
distance of about 13 miles to the western end of the great divide cut, 
The heaviest work in the whole line is now encountered in crossing the 
divide separating the valleys of the Sau Francisco and Deseado Greeks, 
where nearly 11,000,000 of cubic yards of rock and earth excavation 
are concentrated in a distance of 2# miles. However, the rock is 
bard and homogeneous, there are am^e natural facilities for doing the 
work ; the rock is needed for the construction of breakwaters, locks, 
dams, embankments, etc., and if not found in that favorable center 
of distribution it would have to be quarried at other places. 

Easterly of the divide cut there is another artificial basin about 5 
miles long formed by the construction of a dam across the valley of the 
Deseado, and thence 12 miles of canal in excavation extending to the 
harbor of Greytown, of which nearly 10 miles will be at the level of 
the sea. 

The summit level of the canal extends from the western end of the 
basin of Tola to the eanteru end of the Deseado basin, a distance of 
154 miles. It has been stated that this upper level is 110 feet above 
the sea-level. This elevation is pro[iosed to be overcome by six locks, , 
three on the Atlantic and three ou the Pacific slopes — the lifts of these 
locks varying from a maximum of 45 feet to a minimum of 25 feet, 
their uniform length being 650 feet and the width 80 feet. 

Theharborsof Greyt^wuand Britouee^ to be enlarged and improved 
by the construction of breakwaters and by dredging, but the works 
required present no serious engineering difficulties. 

With the exception of the rock cuts in the eastern and western divides, 
the canal prism will be at all points wide enough for two ships to travel 
in opposite directions, and its least depth will be 30 feet. In the lake, 
the river San Juan, and the artificial basins vessels can travel with 
entire freedom. 

The computed quantities of excavations, em bank m cuts, and fills, as 
determined by a carefiil location of the entire route, study of all acces- 
sory works, and borings to the depth of necessary cuttings, are as 
follows : 

Coblo jardB. 

DredRiog below sea-level 39,823,161 

Earth oscavation abore wa-Ievel 21,773,810 

Eock etcavation 13,452,938 

Hock esoa vat ioti under water , 575,445 

Total escaTatitin, eart.hand rook 6S,GS.'),354 

Bookfllln for'iftiQS and breakwaters 4,033,S10 

Earth eUit 6,105,380 

Stone pitching 202,641 

Concrete in locks and retainiug- walls 615,651 

It is estimated that the canal can be completed in seven years, of 
vtaich one year will be consumed in preliminary work. 
The estimated cost of oonstrnotion of the whole canal aud the tw 
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bartmrR in ♦65,000,00l>. TIiIr estimate has been revised by a board of 
coimultiu}; viigiiietTB, vrbo, attdr allowing a large percentage for possi- 
ble and remote coulitigeucies, have fixed the total cost of the work at 
9^7,000,000, excinsive of commissions, banking, and interest dnrhig the 
time of coitstractiot). 

The capacity of the caual for traffic is estioiated at 32 vessels per day, 
or 11,680 in one year; which, based on the average tonnage of vessels 
pasHJnp through the Buesi Canal, will give an annual capacity for traffic 
of over 20,000,000 toim. By pasBing more than one vessel in each look- 
age, the above estimated capacity may be largely increased. The pres- 
ent traffic of tiie Suez Caual ia about 3,500 vessels, with a tonnage of 
about 7,000,000 tons annually. 

The water required for thirty-two lockages in one day is 127,400,000 
cubic feet, while the lowest flow of the lake iu the dry season is 11,930 
cubic feet per second, or in one day l,2T2,.'i30,600 cubic feet; conse- 
quently the lake supply alone is ten times the maximum needed for the 
operations of the canal. 

The time cousumed in passing from ocean to ocean by steamer is 
estimated at twenty-eight hours, which includes one hour and twenty 
minutes for possible detention in narrow, rocky cuts. 

The bnsiness of the canal at the time of its proposed completion in 
1897, based on reliable statistic information, is estimated at 7,000,000, of 
which more than half will be between ports of the United States, or the 
United States and other countries ; bat the natural growth and devel- 
opment of the Pacific States and Territories, greatly promoted and ma- 
terially increased by the opening of the canal, will add millions of tons 
of traffic to the canal which present intormation fails to show. 

WORK ACCOMPLISHED. 

From December 1887 to June ISOO, the Nicarauga Canal Coustrnc- 
tion Company had a numerous corps of cugiueera constantly employed 
exploring alt possible routes, and making a careful survey of the one 
Suatly selected as possessing the greatest facilities, with the least 
doubtful problems, for the construction of the canal. More than 
$300,000 were expended in these surveys. 

The first expedition for construction left New Tork on the 25th of 
May, 18SU, and on the 3d of June lauded at the proposed entrance to 
the canal &om the Caribbean Sea, near Crreytown, on a sandy unin- 
habited coast, without harbor or shelter from the elements, with no 
means of communication along the line of the canal except through 
tortuous and much obstructed sti'eams, some of which could not fioai a 
loaded canoe, and depending altogether on a base of supplies for mate- 
rials for construction and subsistence 3,000 miles distant, with only one 
line of steamers touching on that coast, and two weeks distant from the 
nearest telegraph station. 

The first work of the pioneers of the great enterprise was necessarily 
one of self preservation. Eude temporary shelters had to be Improvised 
for the protection of men and stores while more permanent buildings 
conld be erected ; means of transportation along the route of the canal 
through deep and extensive swamps and virgin forests had to be pro- 
vided for, and telegraph communication to the nearest station, more 
than one hundred miles from the coast, and connecting the various 
camps about to be established with tlie base of operations, was felt from 
the start to be an indispensable adjunct in prosecuting the work. 
Under these conditions, aggravated by an insufficient supply of ao 



I 



NICAEAGUA CANAL COMPANY. 213 

ferior claes of labor, the first operatious were difiiciilt, tedious, and 
expensive, and it was not until tlie niouili of October following that 
the most indispeusablo elements for the organization of the varions 
departments and distribution of the working forces had been created 
and the preliminary work of construction could be said to have com- 
menced. 

The opening of an entrance into what used to be the Bay of Grey- 
town, now converted into a fresh-water lagoon, was recognized from 
tbestart to bean indispensable requisite in the prosecution of the work 
of excavating the canal. Ships nowanchorabout2milesoff shore, and 
machinery and other supplies are brought ashore in lighters, through a 
shifting entrance and dangerous bar with a variable depth, never ex- 
ceeding 6 feet. This method of landing supplies involves considerable 
risk and expense, aiid is altogether inadequate for the discharge of the 
heavy machinery required. 

The company, therefore, has spared no efi'ort in obtaining an entrance 
from the sea into the bay, and the conBtiuctiou of the breakwater re- 
quired to arrest the shilting sand and protect the dredged channel was 
one of the first works undertaken by the company, and pushed ahead 
with all possible dispatch. This pier is now about 700 feet long, its 
oat«r end being in 12 feet of water, and so far has fulfilled, even be- 
yond expectations, all that was expected to be accomplished by its 
constroetiou. It aflFords now sufQcient j)rotectiou to the dredges ex- 
cavating the channel, and the company has already made a contract 
for the excavation of the entrance and inner bay to a depth of 20 feet. 
Some of the dredges are on the way to Nicaragua and others are in 
process ofconstructioo and will soon leavefor Grey town. It is expected, 
therefore, that within the next five mouths vessels drawing 15 or 20 feet 
may be able to enter the bay and discharge their freight directly on 
the wharves of the company. 

Heavy machinery snitable for the work can then be safely lauded, 
liw work of preparation may be said to have been completed, and ac- 
tive operations can be undertakes along the whole rout«. 

While prosecuting the harbor work the company has also established 
pMmanent quarters, erected large storehouses, hospitals, dwellings, 
shops, and other buildings. It has accumulated the necessary ma- 
terial for the construction of an aqueduct 13 miles in length (work 
OQ which is now actively pushed), which is to supply Gteytown, the 
vorks on the eastern section of the canal, the harbor, and the company's 
headquarters with fresh water from the mountains. It has erected 
wharves and warehouses for the receipt and storage of supplies. Farts 
of the San Juanillo, Deseado, San Francisco, and other streams have 
been cleared of obstructions and made navigable for small crafts, and 
several miles of the route of the canal between the harbor and look No. 
1 have been grubbed and cleared and made ready for dredging. 

The company has built about 3 miles of broad-gauge railroad and 
about 70 miles of telegraph and telephone lines, and has landed at Grey- 
town large quantities of machine/y, tools, lumber, piles, ereosoted tim- 
ber, boats, Bteam-tugs, and launches, lighters, pile-drivers, and other 
materials and equipmentuecessary for the harbor audcanal work. Large 
qnantities of railroad supplies, locomotives, and steam excavators are 
now at Greytown, and a contract has been let for the constraction of 17 
miles of railroad from Greytown to the eastern divide cut, work on 
which has already been commenced, The comi)any has also spent large 
sums of money for engineering work in locating railroads and in making 
flual plans and detailed surveys of the canal, the harbors, looks, and 
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^^H other accpMiot'y works, and, in short, ft muy be ^aMy said that the . 
^^H whole ftork ia ho'nig poshed forward oh rapidly aBtliecirciinistaiicesand 
^^H condition nf th« country permit. 

^^^^ There are now six engineering parties in the field, in addition to 
^^^P those engaged in tlie harbor and railroad constructiou, ina&ing detailed 
^^^P surveys and geological examinations of the sites of the dams and em- 
^^^P bankment^ and of the looks ; so that the company may be able at any 
^^^V time to lot the contract for those works simultaneously with that of ex- 
^^H oavating the eaual. 

^^V Thu administration and medical departments as now organized and 

^^" equipped are capable of rapid enlargement and efficient work, and there 

is every reason to believe that if the work on eoustrnctiou is prosecuted 

without intari'uption the canal will be opt^ucd to traffic within the six 

years intimated for ir.s construction. 

IQ. How many years ago were yon first there? — A. My first trip to 
ITicaragua was in March, 1872. 
Q. How many times have you been there since ; in how many differ- 
ent years*— A. 187i, '73, '74, '76, '77, '80, '85, '87, '89, and '90. Thatis 
the number of trips I have made. 
Q, In all that time how many moaths altogether, in round numbers, 
' have you spent there 1 — A. It may be estimated that I have been there 
no less than four and a half years' time continuously. 

Q. Have you been there, taking it all things together, lu all Beasoua 
of the year! — A. lu all seasons of the year, 
Q. How was your health affected by it! — A. It way always better, 
^H I have never been injuriously affected by the climate. 
^^ta Q. What has been your observation, then, as to the Northern people 

^^H and others you hare employed, as to the salubrity of that climate! — 
^^f A. In these expeditions in which I have beeu engaged, in the surveys 
^^^ both of the east and the west side, I have always had a large number 
of employes, most all Americans, with perhaps a dozen natives in each 
party, engaged in cutting brush and clearing the way for the engineers, 
and we have never lost a man, or I, never bad a mau more than two 
days in camp on account of diseases contracted in the country. 

Q. What do you think, then, in respect of any extraordinary danger 
to Northern white men in carrying on the operations of that caual? — 
■ . I anticipate no danger whatever. So strong is this feeling that I 
have two of my sons there now engaged in the construction of the work. 
Q. How much is the rise and fall of Lake Nicaragua in its present 
natural condition from extreme high water to extreme low water t — 
' . From 2J to 5 feet. We propose to retain the level of the lake at 
310 feet. 

Q. How much will that swell it above its lowest natural condition t — 
A. Six and a half feet. 

Q. So that that will carry it up to a height of 2 or 3 feet above its 
ordinary tide- water! — A. Yes, but 110 feet is not above the highest 
water- mark by any means. 

Q. Will it carry it up where it will kilt trees, make the ishores as an 
overflowed laud thatis never now cBvered! — A. No, sir. I would not 
say never, for sometimes the water reaches an elevation above 112 feet. 
Q. So that your highest point of elevation artificially made will not 
exceed what sometimes the highest natural water is! — A. No, sir..^^^ 
Mr, Miller, I have au idea that it has been over 112 feet. ^^H 

Mr. Menooax, Yes, ^^H 

By Senator Kdmunds: ^^H 

Q. What is the nature of the country there as to dryland or swamp! 
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— A. On ttie soutli side it ia Bw,uapy. The west coast iu solid laud. 
The I'xtreuic nortbein end is Bwampy for a very short distauce and on 
the east side is solid elevated laud. 

Q, So that really the only Bwampy shores are uear tho outlet at the 
very head? — A. Yes, that is Just it, and where Late Managua enters 
and en;iptk'8 into Lake Nicaragua. There is a kind of a lowland there. 

Q. How many square miles of that low-land is there where the outlet 
of Lake Managua is 1 — A. I would not like to state. 

Q. Oh, state in round numbers what you thiuk. — A. Well, I think 15 
or 20 mites. 

Q. Fifteeu or 20 square milesl — A. Yes. 

Q. How much of the low end or south end of the lake — how far on 
either side is it swamp! — A. Well, the south end I uever visited. On 
the north side there would bo uo inundation ; on the east side near the 
outlet it may be a half a mile to 1! miles. It is flooded, however, in the 
rainy season. 

Q. So that your permanent elovation, 110 feet, raising the water 3 or 
4 feet above its present point, would not materially affect the surronnd- 
ing country ? — A. On the contrary, I think it would be healthy, for the 
reason that these low lands would be permanently covered, instead of 
being alternately covered wet and dry as now. 

Q. What, in your opinion, is the most difficult engineering, practical 
problem as to an effective canal there ^ — A. I do not know that there . 
ia anything very difficult. I do not see any serions difficulty on the i 
whole rout«. ' 

Q. Tea, but you have spoken of the engineering difficulties being 
now practically solved, but referring to them as some being greater 
than others. — A. Well, there are some difficulties that have to be over- 
come. 

Q. Where is the greatest diffiuultyf — A. The greatest difificalties I 
should Bay are in the constrction of the dam across the river San Juan 
and the construction of certain dams and embankments upon the San 
Francisco VtJley. 

Q. Is that San Francisco, containing a part of the water that cornea 
ont of the lake, a separate and independent river! — A. No, sir; it ia a 
valley intended tn be closed by dams and embankments and converted 
iuto a lake, and there is another valley here emptying through a narrow 
gorge into the broad valley of the San Juan, and that is also closed. 
Now these two valleys are separated by a ridge through which is cut a 
canal. Consequently you have so many miles of canal navigation 
through this deep basiu without any excavation, except what is r& 
quired to combine or connect these two valleys. Now, in raismg the 
waters by the construction of the dam across the San Juan 55 feet 
the upper part of the river is converted into an extension of the lake, 
and that same level ia continued through these different valleys and 
through the deep cut and beyond through a basin 5 miles long towards 
the Atlantic and east of the deep cut, made in the same way by the 
CDDStruction of another dam. Consequently the summit level extends 
from the easterly end of thia latter basin to the weaterly end of the Tola 
basin, west of the take. J 

Q. That is, it extends how many miles fi'om the Atlantic! — A. From ■ 
within 12 milea of tho Atlantic to 3 miles of tho Pacific. 

Q. You get the lake-level that whole distance! — A. Yes. It is not 
Quite the lake-level. We call it level for all practical purposes of navi- 
Ksbtion, bat of course the river San Juan must have a fall, and that Ml 
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la pittiiuiitfMl at tbreu- fourths of au iuob to the mile, or abotit 4 feet for 
tbt> 61 j iQJIet) of slack-Wilier iiavigattoD. 

Q. But lietweeu tbo&e two ^loiuts there are uo looks at all! — A. 29o 
locks; Qo, sir. 

Q, Now you have spoken of the San Francisco Elver and of these 
basiuB that you make towards the Atlantic from this big damf — A. 
¥es. 

Q. Now, where does the water come from, from which you make these 
lakes t — A. It comes from tributaries of the Sail Jnau. 

Q. How are those dams here towards the Atlantic to affect, by mak- 
ing i>erroaneut water in those valleys, the health of that region, and 
how mnch of the flow that is not necessary for the purposes of canal 
navigation f — A. It will make the region healthy because it will flood 
all the lowlands and the water wilt cotne to the slope of these steep hills 
on the sides of the valley. 

Q. Take the valley of the San Francisco, which you have spoken of 
as a tributary of the San Juan — you are building your dams there — 
how far up the valley of the San Francisco will that water level go t — 
A. It will go for about 6 or 7 milca beyond the axis of the canal, and 
in a valley, almost a level plain. 

Q. How wide is that plain f — A. About 6 miles in width and about 5 
miles in breadth. 

Q. What is this plain now that is to be flooded ; are farms and peo- 
ple there ! — A, No, sir ; not at all. It is most all swampy. 

Q. Heavy swamp forests? — A. Yes, enormous forests. 

Q. What kind of timber? — A. Well, the timberresembles very much 
the white oak of this country. 

Q. Very large trees t — A. Very large trees, and generally heavy tim- 
ber, but not very good for construction purposes. 

Q. Well, that flow going there permanently will destroy all that t — 
A. Yes. 

Q. And in the end it will be a sheet of open water! — A. Tes. 

Q. Which will be in the San Francisco 5 or 6 miles long and 6 or 8 
wide f — A. Yes, I have estimated about 3,000 feet of grubbing and 
clearing as sufficient for the free navigation and anchorage of ships. 

Q. Now, as to these artificiallakestiiatweaTespeakingof of theSau 
Francisco Valley, are theyaupplied solely by the waters of the San Prau- 
cisco River T — A. They are supplied solely by it ; yes. 

Q. Suppose the San Francisco Eiver does not furoisb sufficient 
water! — A. The basins will be supplied from the San Jnau Biver. 

Q. Then they would be supplied besides what the Sao Francisco 
ftirnished from the lake above and the river! — A. Yes. 

Q. Now, with that area of surfaee in this San Francisco Valley is yonr 
canal, after evaporation, etc., going to be large enough to keep the level 
up there without having a tremendous current through itf — A. Yea, 
sir. 

Q, Have you calculated all that! — A. Yea; the current in the canal 
will never exceed half a mile an hour. The size of the canal will be so 
proportioned that the current will be small. 

Q. What is the dry season of the year there I — A. On the west Bide 
it is from November to May. 

Q. On the east side, of which we are now speaking t— -A. Well, there 
is no dry season except, perhaps, January to May, but it is not a dry 
season as it is on the west side, because it rains more or leas on the east 
Bide at all times of the year. 
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Q. What ia the average rainfall during the year on the east siilel — 
A. I shoald say that it is not less than 150 inches. 

Q. And falling more or less every month of the year 1 — A. Yes, dis- 
tributed throngh the whole year. 

Q, Kow take the San Francisco of which we have spoken, and does 
it not happen that sometimes there is a tremendous flood there T — A. 
Not a tremendous flood, becanso the water-slied of the San Francisco 
Valley is only 85 square miles, and sufficient waste-weirs have been 
provided tbr the discbarge of the surplus waters. 

Q. So yon think that in the most tremendous storms that this arti- 
ficial lake thitt yon are to construct, taking in the San Francisco valley 
would not get so high as to disturb the canal o[>erationsl A. No, sir 
not at all. The water is always kept-about the same level. As soon as 
the water rises it flows overthese spill ways [iuilicating] and is discharged 
over here. 

Q. Since yon have been there, in all these years have you had or 
known of any accurate obsorvations made of the state of the water in 
the San Juau as riygards its rise and fall from day to day? — A. No, sir; 
not continuous observations. We had observations from 1887 to 1888, 
showing the rise and fall of the river, but it has not been kept since. 

Q. How much did it show that timet — A. We have had rises there 
of 12 feet. 

Q. How would a rise of 12 feet affect yont canal operations! — A. 
Well, it may raise the water in this portion of the canal extending 
£rou above the dam to lock number three, on the east side, probably 
IJ feet to 3 fi-L't, no more, because we have waste-weira to provide for 
these sudden rises of the San Juan Biver. 

Q. But where the river at the utmost has risen according to the ob- 
bervations taken you say the lake itself has only risen 5 or 6 feett — A. 
Yes; because there is at i)resent a fait of about 15 or 50 feet in that 
portion of the river. 

Q. How far inland from your harbor at Greytown is this first dam to 
be builtl — A. It is 32 miles. 

Q. Now that la your lowest dam on the San Jiuinl — A. Tea, sirj 
that is the only dam m that river. 

Q. What is the nature of each shore at that pla<ie where yon i)ropo8e 
to build that dam, I mean its geological and topographical forma-" 
tionT — A, The top is red clay, below is rock, and the bottom of the 
river is either rock or very compact gravel. 

Q. What is the width uf the river there trom shore to shore! — A. At 
the present time, 900 feet. 

Q. What is its depth where you propose to have the darat — A. The 
maximum depth is 14 feet near the riglit Ijank, gradually decreasing to 
about a toot and a half at the other bank. 

Q. No rock there ! — A. There ia rock i)rojectiiig out on both banks 
firom the abutments of the dam. 

Q. That appear above the surface now! — A. Yes. 

Q. So that you have a secure termination at either end of the damt— 
A. Yes. 

Q, What kind of a dam do you propose to build there! — A, I have 
proposed to build a rock-fill dam ; that is, a dam made of rock dumped 
in the river and allow it to take its natural slope. The work of distrib- 
ntiDg the materia! will be done by the force of the water and its scour- 
ing action on the bottom until the proper equilibrium is established. 
In this way I expect that the company would have a very cheap aud 
safe dam. 
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Q. Well, having got your rocks in ia that way, how cao yon make a 
d»ui tight 1 — A. We have ho mui'h surplus water that I do aot thinb 
v/t> will make any efforts to make the dam tij^bt, but it' it was required 
to make it tight, atl we liiive to do is to make a deposit of saud, clay, 
and other material on the upper slope of the dam. 

Q. Do I uuderstand yoa to mean by a rock-fill dam that way that yon 
merely dump rocks right across ; tumble them right in T — A. Yes, rocks 
weighing a ton or more. 

Q. Precisely ; but in respect to a structure, ashler or joints, or any- 
thing of that kind, you do not do it T — A. No, sir; that I would not 
regard safe. I regard this as entirely safe. 

Q. And you expect to put the rocks in close enough together to pro- 
duce the elevation you require? — A. We can do that by means of the 
wir^rope system. 

Q. You then there really make a little cataract of bowlders that yon 
put in 1 — A. That is so. 

Q. Is that so of all your other damsl — A. All are expected to be 
made the same way. 

Q. So that, as regards the construction of what in New England we 
vould call a dam of the component and jointed work thereof timber or 
stone there is nothing of the kind required. — A. Nothiug at ^1. I had 
originally proposed to have these dams built of concrete and ashler, 
but afterwards I came to the conclusion that this was the safest dam, 
one that can not be carried away by floods nor affected by earthquakes, 
which, if anything, would make it more compact. Suppose we had a 
tremendous storm and extraordinary Hood, it might Ciirry a few rocks 
from the top away, but the rocks won't tioat; they mnst lay somewhere 
on the lower slope. The top of the dara might be lowered a few feet, 
but the main body of the dam will remain intact and we could repair 
the damage done by dumping more rock on the crest. m 

Mr. MiLL'EB. It is simply an immense weight. <■■ 

Mr. Menocal. It is an artilicial mountaiu across the river. ^M 

By Senator Edmunds. ■ 

Q. The dam he proposes is what nature has done in a good many 
other places. You have sjioken of earthquakes, which is an interesting 
subject to a good many pvople as regards the stability of such work. 
You have been down there a good many years, how mauy earthquakes 
have you experienced f — A. I uever esperieuced hut one or two, and 
they were so slight as to be of no consequence. 

Q. How recent in history has there been any earthquake In that re- 
gion of country that has overtlirowu houses, etc.? — A, Not any that 
1 know of, except that the tower of a church and some houses have 
been slightly cracked. 

Q. How long ago were these !— A. In 1845, iu the tflwn of Rivaa, the 
church steeple fell. 

Q. Where is thatt — A. Bivas is about 3 or 4 miles from the line of 
the canal west of the lake. 

Q. How long do you estimate the time that will be necessarily coca- 
pied iu completing, with adequate funds, the canal 1! — A. I think one 
yrar for preliminary operations and six years, hard work will be suffi- 
cient to cDinplete the work. 

Q. So tliat, itdoquate funds and inauagoment being provided, yon 
think it would bn safe to say that the canal would be completely done 
and ready for occiipatiou iu eight years, making due allowance for con- 




I J"" 



mCAHAGlTA CANAL COMPANY. 219 ^ 

Q. So tliiit yju feel confident tbat within tliis century, which is t«Q 
years, with adeqniit« funds and manngemeut, it would be a moral cer- 
taioty that the canal would be in operatioD. Now, t*ll me about the 
uature of the country between tlie northwest side of the lake down to 
Srito; it is within only about 13 mites from the Pacific, and a descent 
in round numbers of 110 feet J — A. The country is comparatively a level 
country, what you might call a slightly rolling country, and it is most 
all opeu to cultivation. It is very fertile. 

Q. Inhaliitedl — A. Inhabited, with fair roads for carts. I 

Q. And ranches, haciendas, and what we call farms, and all that sort ■ 
ofthingt — ^A. Very beautiful, yes. 

Q, Well, does the canal opeu on some valleys, or is it a direct cut 1 — 
A. It goes from valley to valley. It goes from the valley of the river 
Lajas, which empties into the lake, into another valley of smaller size, 
and then after crossing the divide into the valley of the Rio Grande 
where an artificial basin is to be made, and from there to the Pacific it 
migbt be said it follows the valley of the Rio Grande. 

Q. Now beginning at the lake, how far, following the canal line, is it 
to the absolutely highest point of the crest of the divide as nature now 
isT — A. It ia 7 miles. 

Q. There, then, on that side would be your deepest cutt — A. Tes. 

Q. What would be the depth of that cut t — A. Seventy-two feet to 
the bottom of the canal. 

Q. And how lonj;? — A. That depth would be only at one point, 

Q. Well say take it for 2 miles T — A, That deep cut is altogether 9l 
miles long. I 

Q. What would be the average depth of that! — A. I should say thai 
ftverage depth is about 18 feet above water level. 

Q. What sort of material f — A. The material is mostly of rock, cot- ' 
*red by 10 or 15 feet of clay or gravel. 

Q. Then you would have on au avei'age of about how much depth of 1 
rock cutting for that 9 miles? — A. The rock cutting would be about 35 r 
to 40, average. J 

Q. What is the nature of that rock T — A. It is trap-rock. It is a I 
volcanic rock, easily blasted, and at the same time very good for cob- 
Btrnction purposes. 

Q. Oapabie of resisting water so it can be used for construction t—^ 
A. Yes. It is very well adapted for concrete work, 

Q. Does it come out in forms capable of using for masonry t — A, It 1 
18 strong enough, but very difficult to cut It is very hard to be cut and 1 
dressed. We use it in concrete. I 

Q, Then you esiiect to feed jour western canal from the lake itselfvl 
_A, Tes. 

Q, But you have three locks 1 — A. Three locks ; yes, sir. 

Q. And they are to cover altogether 110 feet rise f — A. Yea, There 
■will be two locks with 85 feet, 42J feet to the lock. 

Q. That is a tremendous pressure. Those locks you would have to 
l)uild of good masonry T — A. Ho; I propose to build them of concrete, 

Q. By concrete you mean to take this stone that comes out of your 
jock cutting for your stone, and theu you break that up into pieces of 
what average size? — A. Not more than 3 inches. 

Q, And then you put that in with cement! — A, Cement and sand 
mixed into mortar, and then ram it in layers. 

Q. Have yon got any drawings or anything now that would show 
i'our jiroposed niethud of the construction of those locks ? — A, My re- 
port is complel« so far as a report of that kind can be. It does not 
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eoiilnin tbc spei'itlcatioiiB of every piece of worfe, as that wonM makii 
It too vuluiiiitioaK, bat coulnins a geuera] description of tbe works. 

Q. Tell me in a general way, now, as to the Btrengtli of tbese locks. 
Yon linve oue that has a Lead of 42J feet, and yoa are goiug to make 
thiit dam, as I will call it, at tbe foot of tJte lake! — A. Gates. 

Q. Not only gates, but yoa bave got to have aide walls and one thing 
or another. Now, then, to make this part of tbe work that has got to 
stand tbe jiressnre of 42J feet bead of water, what would be the size of 
acroHS-secliou of yoar concrete! — A. That depends a good deal on 
what is back of tbe concrete. We always try to get a bill for tbe ex- 
cavation of a lock. If the excavation is rock yoa will understand it 
does not require very much masonry wall, because the rock itself back 
of the concrete will bold it. On theotberband, if we bave softer mate- 
rial then you will have to proportion the concrete to the material back- 
ing tbe wall. 

y. That is to say, you undertake to fortify all tbe lower side with 
coucrelet — A. Yes. 

Q. Do you mean yoa are going to make your lock, like Saalt Ste. Marie, 
for instance, all rx)iicretel — A. All concrete lined with timber. 

Q. So that tbe whole stone structure will be concrete T — A. Tea. 

Q. Just a simple mass of homogeneous concrete T — A. Yes. 

Q. Without any joints or anything else f — A. Tes. 

Q. What is tbe nature of tbe bottom there where yoa have the foun 
datiout — A, Rock. Most all excavation for locks will be in rook. 
BO much so that we expect to save a good deal by cutting the lock into 
tbe solid rock and then line tbe excavation with large timber, 

Q. So that you think the mechanical problem of resisting the press- 
ure of tbe weight of water by this concrete work instead of the enor- 
mous masonry we have in locks north can be entirely overcome? A. 
Tes. 

Q. Well, when you have got dowTi then to the sea-level at Brito, 
what sort of a harbor, or what is the contour of land there; what have 
you to do on the Brito side to make shelter for veaaiilaf — A. On the 
Brito side we bave practically to build a harbor. I would not say we 
have to improve what we have, but practically we have to build one, 
but the physical conditions are favorable for the construction of thia 
harbor. 

Q, Have you a plan of the harbor! — A. I have not with me, bdt will 
send it to you with pleasure. 

Q. I wish you would do 80. — A. Now, I will explain this [indicating 
on map]. Thia is the Brito side. Tbe coast comes just on the edge 
of that dark spot. What we propose to excavate is either side of the 
high water mark. This is the high-water mark. We propose to dredge 
all this out in order to make a harbor. Now the coast goes thia way, 
and then there is a promontory or projection that extfiDds to deep 
water. We propose to build a breakwater where you see it indicated 
here, and another one here, and then dredge from a point outside of the 
harbor, which will be here. 

Q. Now, taking tbe coaat line of Brito as it is now where yon intend 
to malie your harbor, what is the rise and fall of the tide there t 

Q. Now, at low water, how tar out from the present contour of the 
shore where you are to go into the land with your canal must yoa gOi 
in order to get 30 feet of waterT — A. IIow much out at seat 

Q. Out at seal — A. I should say about 1,500 feet. 

Q. Isthatacoastof rathorastraight liuel— A. Yes; ratberastn^i 
lino. 
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Q. How are you to protect it then from stormef — A. By llio constroc- 
tion of Ibese two breakwaters, which will be built from the rocks com- 
ing out from the divide cut. 

Q. What kind of a breakwater do you propose to build tberel— A. 
Hiprap, out of large stODes,just the same as the Holyhead breakwater. 

Q. Not like the breakwater out from Amsterdam to the North Sea, 
which, I believe, is built of great rocks in tubes and laid up I — A. No. 

Q. Do you know how that North Sea breakwater has stood the ele- 
meutsl I saw it, when it was just about being completed, in 1879. — 
A. It has stood very well, but it is a very expensive work. The Holy- 
head breakwater is built of riprap and is doing its work just as well. 
In this case we have a certain amount of rock we have to dispose of, 
and we have no other use for it except the construction of such break- 
water and of locks and dams, and the balance must be disposed of by 
dumping on the poil banks. 

Q. Whatis tbelengthof theseeoutempliitedbreakwatersl — A. Oneia 
900 feet long, exteudiug to 40 feet depth of water, and the otber is be- 
tween 500 and 600 feet. The object of the latter is merely to narrow 
the entrance so that the swell will produce no disturbance in the harbor, 

Q. How far apart will the head of the two breakwaters beT — A. Six 
hundred feet. 

Q. And in a right line from the end of each one of those breakwaters 
to the land part of the canal as it comes in would be how farT — A. 
That would be some 3,000 feet. 

Q. Would that make a harbor long enough in heavy weather for a 
vessel to run in aud round to and come to anchor! — A. Well, some ves- 
sels have to be careful in doiug so, aud it will always be safer in bad 
weather to tow iu sailing vessels. 

Q. In what direction do these storms come on that coast of Britof — 
A, They generally come from the southwest. I have submitted this 
plan of the harbor to the Navy Department, and they approve it and 
think it very good. The storms come from the southwest and the har- 
bor will be protected, and the breakwaters are so placed that a heavy 
sea, after passing the outer end of one breakwater, will not go into the 
harbor, but pass beyond the end of the other brealf water, 

Q. What are the natural resources of that country within 100 miles 
on either side of this canal and lake f — A. Principally cattle raisiug, 
cofiee, indigo, sugar-cane, beans, rice, plantains, bananas, and all trop- 
ical fruits. 

Q. How much do you suppose, as a mere round estimate, population 
there is within two parallel lines, each drawn 100 miles away on either 
side of the line of yonr canal from sea to sea, making a cross-section of 
200 miles in a straight course of 125 miles, or whatever it maybe across 
there!— A. I should say 250,000. 

Q. A sparse popnlation, then T — A. Very much ao. 

Q. Well, the parts of that section that I have now assumed to give a 
description of that are not occupied by cultivation and olearage. What 
sort of forests are there ; any valuable timber of any kind ! — A. Very 
valuable. It depends upon what side of the lake you are on. On the 
west side there is very valuable timber. Mahogany, rose-wood, ebony, 
and all kinds of timber for construction, very valuable ; while on the 
east side the timber is generally soft, heavy, and not suitable for 
permanent construction. 

Q. Of no particular value, then, for purposes of utility or commerce 
tor exportation 1 — A. No, sir. 

Q. The only resonrcosof the country, then, would bethost^ that come 
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into tbe caltiTHtion of the soil T — A, The cultivation ot the soil and 
minefi. 

Q. Are there tuiiies therel— A. Yee, silver and gold miiies. 

Q. Any coall — A. Coal has been found recently and excavations are 
now being made to Bee to what amount it can be obtained. 

Q, le what they think they bavo found anthracite or bitumiooas 1 — A. 
Bitnminons. 

Q. Any iron 1 — A. No, sir. 

Q. Any copper t — A. No, sir. 

Q. So that, as far as known, the only valnein ore is gold and silver t — 
A. Gold and silver. 

Q, No ciaiiabar t — A. No, sir. 

Q. Are there any fine qualities of stone there — marbles or granite 1— 
A. No, sir. 

Q. All the rock is volcanic of one form or another T — A. All vol- 
canic. 

The cominitt«« a^jooraed. 
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Sbnate of the United States, 

Committee on Foeeign Relations, 

Thursday, June 6, 1890. 
The SQbconmiittee met at 10.30 a. m. Present, Senators EdmnodH 
'chairman), Dolph, and Payne. 



STATEMENT OE HIBAM HITCHCOCK. 



By Senator Edmunds : 

Q. Please state yonr full name and residence T — A. Hiram Hitehooek, 
Fifth Avenne Hotel, New Torb. 

Q. Ton are president of the Maritime Canal Company of Sicaragna, 
chartered by Congress T — A. Yes, sir. 

tj. How long have you been president T — A. Since its organization, 
May 4, 1889. 

Q. Who were the people who participated in the organization of the 
company, if you have any papers to show I — A. The incorporators named 
in the charter took part in the organization. 

Q. All of them 1 — A. Kot all of them, bnt about two-thirds of them, and 
the following committee was appointed at the meeting of the incorpo- 
rators to act aa a commiltee of five under said charter to open books 
of subscription to the capital stock: Hiram Hitchcock, Horace L. 
Hotchkiss, Francis A. Stout, K. A. Lancaster, and A. 0. Cheney. 

Q. What is that paper you have in your hand f — A. This is the first 
annual report which the company has to make to the Government of 
the United States under the terms of the charter, and which was 
made last December. 

Q. That is a copy of it ?— A. Yes, sir. 
I Q. Have you one to spare ? — A. I brought it for the committee. 

The report is as follows : 

RBPOHT OF THE MARITIME CANAl. COMPANT O* KICARAaUA. 

2i> lilt Jiovorable 3fcrelary of Ihn /Bfertor: 

Pnrgnant in aeetioii nix of thH act of Cougress entitled ''An act to incorporate The 

Maritime Oanal Coniiiaoy of N)t:aragua," approved Foljruary 20tli, 1889, which pro- 

I Vjolea that said conjpauy sbatl make a report on the first Monday of December in 

I eaolt year to the Secretary of the Interior, and in accordance with the iastrnctionB 

I leceived from jon prescribing the form of sncli report and the particnlars to be given 

Uiofeby, and by the expresB authority of the said company, we, the nnderBigned, 

atratn Hitchcock, president, and Thomas B. Atkins, secretaiy of the eaid The Mari- 

'"MB CaunI Company of Nicaragna, do hereby make thejbllowing report on behalf 

' ** -i''^ 93id company, and do certify and declare as foUowa : 

*^r8t. That a meeting of the incorporation named in the said act of CongreBS was 

nold on the ee-venth day of March, 1889, pnranant to call, at No. 36 WaU etroet, in the 

"' *y of New Yorfe, when the charter granted by Congrees was nnanimously acoept-ed, 

""" a communication to that effect forwarded to the Secretary of State. That at the 

sanie meeting Messrs. Hiram Hitchcock, Horace L. Hotchkise, PranciB A. Stout, B. 

" l-ancaster, and A. C. Cheney were chosen by a ro^ority of the number from those 

"?]^«d in the aforesaid act ae the five incorporators empowered by said charter to 

rP^n boolis of Hubscription to the capital stock of the company and to receive snb- 

■*=^Pti0DH for the same. 

, ij "ocond. That the said comtnitfee of incorporators gave thirty da^a' notice of the 

I B^^ ^nd place of the opening of the Itooks of subscription to the capital stock of the 

Da company liy publication in one daily newspaper in New York City and one news- 

I fc^^^i* >i Managua, Nicaragua, and one in San Jor6, Costa Bica, and that, pnrenuife 

V^^Qcb notice, the said booke of enbscripl:ioD were duty opened, on the 23Qd ilay of 

^^ 1889, at No. 44 Broadway, in the city of New York. 
,. ''^^■rd. Thitt ameetint;of the subscribers to the said capital stook was held uu bus 
^"ud day of May, ISBil, pursuant to notice, al number 44 Wall street, In the city irf 
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((«itf Yi)rk, null at hucU meeliDg tbo folloiring board of fiftetin direotore was duly 
til^eU'd Uy lli» DtocUboldera of said conipany in the luanDor provided for in the saiH 
Hirl of iDcor[ioratloD, to ««rve for tb« periods set opposite Lbeir reapective names, to 
Frnnois A. Stoat, Alfred B. Darttue. Franklin Fairbuuks, C. Ridgeley Gktodwin, 
Alnander T. Hasoo, to serve for two years. 

Jo«epb Bryuu, Jamus BooHovblt. Hiraiu llitobcock, Horatio Giizmau, Pedro Perez 
Zeleiion, to servo for one year. 

That a majority of tlie above-named directors are citizens and residents of tlie 
Unitrd StAtes, and that all of tbem are stockholders in thi* Maritime Cannl Com^aDy 
of NicaraRna. 

Fourlb. That on the fourth day of May, 1889, a meeting of the directors, elected as 
aforesaid, was held pnranftnt to notice, at number 44 Wall street, in the city of New 
Vork, and at snch meeting by-laws were adopted, and the following ofGcera were 
elected for the ensuing year, to wit : 

• President, lllram Hitchcock. 

Vice-Pre«ident, Charles P. Daly. 
Secretary and treasurer, Thomas B. Atkins. 
That all of the offlcers so elected are citizens and residents of tbe United States. 
Fifth. That in accordance with the provisionB of said act of incorporation, the 
principal office of The Maritime Canal Company of Nicaragua has been estaliUebed 
in the city of Now York, at No. 44 Wall street. 

Sixth. That The Maritime Canal Company of Nicaragua has completed, the axial 
surveys and final plans of the proposed interoceanic canal, and the same have been 
officially approved by the Government of Nicaragua. That on the third day of Jnne, 
1689, the company began the preliminary work of construction at Greytown, and on 
the Bth day of October following commenced the work of excavation. That the 
Government of the Repnblic of Nicsaragna has ofScially recognized and declared b; 
decree that the oonstmction of the canal was formally commenced, in accordAnce 
with the terms tit the concession, on the said 8th day of October, 1889. 

That since the said 3d day of June, 18H9, the company hB.s established perma- 
nent beadqaarters at Greytown, erected store-houses, hospitals, dwollings, and 
other boildiDge, constructed several milos of aqueduct, cleared parts of the Sim 
Jnan and Seueado Rivers, laid several miles of broad-gauge railroad, constrnet«d 
about thirty-live miles of telegraph lioe, and cleared. Uie first part of the route of 
the canal. That it has shipped to Greytown and landed at that port large qnanti ties 
of machinery, tools, lumber, piles, boats, and other materials necessary for the 
establishment of the plant to be used in the construction of the said canal. That, 
in addition to the above, the company has organized in Nicaragua a complete hos- 
pital service and ambnlance corps, and has perfected the sanitary arrangements in 
uDd about its camps and headquarters. 

Seventh. That dniiog the coming winter the work of railroad and telegrapbio 
constrnction will be cootinued. and prosecuted with energy, the hnilding of a 
breakwater for the Atlantic port ot the canal will be commenced, and the dredging 
work will he pushed forward with all possible dispatch. That several large dredges 
have recently been contracted for, and other contracts relating to the construction of 
the canal are now in course of negotiation with responsible contractors, and it is ex- 
pected they will be dosed at an early date. 

Eighth. Tbat ten thoasaud one hundred and forty-five shares of the capital stock of 
The Maritime Canal Company of Nicaragua have already been subscribed at par, 
amounting in the aggregaCb to the sum of one million fourteen thou sand five hundred 
dollars {$lfiH,bOO), of which amount six hundred and one thousand four hundred 
and fifty ($G01,i:M) doUsts have been paid into the treasury of the company in caali. 
That the other assets of the company consist at present of the property, rights, privi- 
leges, 8ud frauthisea now owned by it in Nicaragna and New York. 

Ninth. That since the third day of June, IwS, the company has expended npon 
the work carried on iti Nicaragua more than five hundred Ihonsand ($500,000) dol- 
lars, and that its liabilities, vrhich consiNt chiefly of expenditures incurred daring 
the month of November, do not exceed the siimof fifty thousand {$50,000) dollftrs. 

Ti'ntli. That the details of the work to be done on the canal are briefly as followB ; 
. The construction of a breakwater at or near Greytown on the Caribbean Sea, and 
dredging thence t^ the westward ten miles through nllnviol ground to the plow 
where a lock of thirty-one feet lift will be bnilt. At two miles beyond will be con- 
structed a second look or double lock of the combined lift of seventy-five feet, and a 
dam across the nmall stream Deseado, nbove which will be abasin afFiirdingl'onrand 
ooe-quart^ miles of free navigation; then a roclc nnt about two and three-qnartor 
miles in length, followed by twelve miles of free navigation in the valleys of tiro 
■malt rivers, the San li^ncisco and the Machado. Here the waters will be raised iiy 
rfjuDSJioJ eioliankment^ so as to form basins, which will connect directly with the 
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above a lurge duui to be built itntoss llint rivec. Sniil 
le river aud lake Mid aecure additional free navigation of aiitj-fonr 
miies m ma river and fifty-six and one-ba1f tnilcH ucrnas tbe Inke. Ou Che western 
Kitat tbe lake tbecanni will enter a cat of Hlip;bt doptbio tlioeartbaiid rock of nine 
nilcB in lengtb, issuing tbtmoo into tbe Tola bauin, witb Bvo oud one-half mileH of 
liM BHvigatfon, wbioli will bo obtained by damming tilt) Bio Grande. At this dam 
iBeries of locks will lower tbo lovcl oiglify-live I'lM't, and tlie canal will proceed'ln 
(iMvation down (he valley of the Klo Oiuude a distance of two wiles to l.be Isuit look, 
a tidal lock of twenty to iliirtj feat lilt, below which the canal will euter (he npper 
portion of the harbor of Brilo, oue and one-half miles from the Pacific. 

In witness whereof we have horeuuto set our hands this secoud day of December. 
lalheyeor of onr Lord one thousaud eight hundred and eighty-nine, andaSlKoj 
Iwieto the cor(ioiate seal of said company. 

Hiram Uitchcock, 
PreHdent. 
[Seal ofMaritime Canal Com- Thos. B, Atkins, 

paoy of Nicaragua.] jSwrelorj. 

State of Nbw York, 

CitjianA County of New Torh, «: 
Hiraiu Hitchcock, being duly sworn, says: That he is the president of said The 
Uaritime Canal Company of Nicaragua ; tbat he baa read tbe foregoing annual report 
ud knows the coutenta thereof, and that tbe same is in all respects correct and true. 

lIiRAM Hitchcock, 

Sworn to before me this 9nd day of December, 1869. 

[Notarial seal.} NsfiTOR PONCB Db Leok, 

Notary Pubtio, N. ¥. C, ^5. 
Btatb of Nkw Yore, 

City and Coanly o/ Sew York, »» ; 
Tkemas B. Atkins, being dnly sworn, says : Tbat he ia the secretary of said the 
Huitime Canal Company of Nicuragna ; that he has read tlie foregoing annual re- 
port and kuowB tbe contents thereof nnil that the same is in all respects correct and 

TnoB. B. Atkins. 
Swom to before me this 3nd day of Dccouibor, 
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Statk op Nsw YoitK, 

City and Counli/ of New Tork, ss .- 
-On the second day of December, in tbo year I8S9, before luo personally came 
luoinaa B. Atkins, known to me to be the secrotavy oi the MariCirae Canal Company 
"' tiicaragoa, and with whom I am personally acquainted, who, being by loe dnly 
s»orn, did depose and say; That he resided iu the city of New York; that he was 
''1^ secretary of The Maritime Canal Company of Nicaragua ; that he knew Ihe cor- 
I'^^'ats aeal of said company j that the seal affixed to the foregoing report wa« saoh 
corporate seat ; that it was so aflixed by order of the board of directors of the said 
'"J'jpany, and that he signed hia name thereto liy the like order as secretary of tb« 
8*'U Rompaoy. 

Q^Jid the said Thomas B. Atkins further said that he waa acquainted with Hiram 
"■tdhcock and knew him to be the president of said oompauy ; that the signature 
^ the said Hiram Hitchcock aubacribed to the said instrument was in the genuine 
fi^JKlwriting of the said Hirnin Hitchcock, and waa thereto aubscribed by the like 
^^er of the aaid board of directors, and in the nreaeuce of him the aaid Thomas B. 

It) ^tueaa whereof 1 have hereunto set my hand and nlflcial seal thia aeoonddayof 
^"cHmber, A. D. 1889. 
CJ*otarial seal.] 

Q, This report ahowfi tliB proceedings down to the time ifc waa 
?'*<ie? — A, Yee. If you will allow me tfl say furtlier, that committee 
PP ^ned the books and proceeded in accordance with the charter and a 
ii*^rd of directors was elected, which organized and elected its offloers 

B, Key. 331 15 , 
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By Seuaror Dolpb : 
Q. How inncli stock w.is siitMcribedT — A. There was mibscribed at 
tbttt time 145 shares, muiuly by tbe difl'ereut incorporators, for the piir- 
|KMu of organization ; uo other subscriptioua were ofl'ered. 
By Senator Edmunds : 
(j. What was the par value of the shares t — A. Ouo buudred dollars. 

By Senator Dolph: 
Q. Does this report show the stockholders aud the amouut sub- 
Bcribed by each t — A. Not theindividaal Dames. I coaldhave brought 
the detailed stateineut of tbe list of oames, bat the difl'ereut incorpo- 
rators subscribed for a few shares each for the purpose of efiectiiig the 
orgauization of the company. 
By Senator Edmonds : 
C^. Howmnch wassubscribed down to the 2dof December? — A. In alt 
10,145 sbarea, aud I have brought the certificate of the secretary of 
the company, showing the subscription down to the present time. 
Q, Ju8t read the certificate. — A. It is as follows : 

I, ThomaB B. Atkins, secretary ol the Maritime Canal Company of Nicaragua, 
Lorpbj- certify that tbe entire is«iie of the capital Htock of the Maritime Canal Com- 

Eaaf of Nicaragna is 10,145 ebaroa, all of which tanow oatstandiug ; and that of said 
eae 10,000 shares have Leea paid for in full in cash, and 145 ahares have he«ii paid 
for, 10 per ceutnni thereof in caab, aud 90 per centum thereof ie payable at the option 
and npou the call of the company. 
In certification of wbicb, witneesiny hand this 3d day of Jnne, 1890. 

Thomas B. Ateins, 

By Senator Dolph : 

Q. You say yon have nothing to show who are the present stock- 
holders f — A. No, sir, I have not. I could Lave broafTht you that list. 
It includes the incorporators under the charter. I think ihey are all 
down for one or more shares. I can give you that list of names from a 
copy of the charter here if it is important. 
By Senator Edmumds ; 

Q. No; we know who those are. We would like to have you send 
na a list of tbe names of all the preaent stockholders, and the number 
of shares standing to the credit of each, — A. I will do that. It is as 
follows : 



CharlBHp. Ditly 5 J, E, McDonald 5 

Henry E Hoyt 5 C. R. Goodwin 5 

Boberb Stutges 2 Frederick Billings 6 

Alexander J. Ma*o(i 1 A. G. Menocal 5 

P. A. Btont 5 K. A. LancaBter , 5 

H. L. Hotohkiee 5 Henry A. Parr 5 

Henry C. Taylor 5 J. P. O'SliBnglineBay 6 

A. C. Cheney 5 H. Guzman 1 

H. HitehMci 5 Thomas B. Atkins 1 

F. Fairbanks 5 C. H. Stehhins 5 

A. B. Darling 5 J.Aldigfi 5 

James Roosevelt 5 C. Devries A 

Daniel Ammen 6 E. F. Beale 5 

A. S. Crowninshield 5 Joseph Bryan 5 

J.W.Miller 5 The NioaragiiB. Canal and Cou- 

F. V. Thompsnn fi structiou Company.. 10,000 

6, H. fiobineon n 

a.E.Kiaaei 5 Total 10.145 
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I. ThomaB B. Atkins, secrutar^r of tie Mariliuie Ciiuul CoiupSiUy of Nloarugna) 
hereby certiiy that tlio foregoing ia a correct lint of the shareholflerB of tbe company 
oQil of their reflpeutive holdmgs asset oppoeite their respeoUvo naniea. ' 

WitMBB mj- liand this 7tb of Juue, 18U0. 

Thomas B. Atkjss, 

Seorttary. 

Q. Who is the secretary of your compauy t — A. Thomas B. Atkins. 
Q. What 18 hia address ^ — A. 44 Wall street. 

Q. Who ia the treasurer! — He is also the treasurer of the company. 
Here is a eoinpleto list of tbe direetora aud ofllcera of the company. 
We had an aiiuaal meeting iu May, 1890. 

DirtoloT» for three tjBitrs. — Joseph Brjau, Jamoti liuosevelt, Hiram Uitchcoek, tloraoLB ^ 
Oitzjoau, Thomaa B, Atkina. 

DirectorB for iwa years. — CharleaP. Daly, Fiederick Billiugs, Daniel Am luaa, Horace 
L. Holchkias, Joseph E. McDoDald. 

Dirtetora for one year. — Francia A. Stout, Alfred B. Durliug, Franklin Pal rbanks, C. 
Bidcely Goodwin, Alexander T. Mason. 

President. Uiram Hitchcock; t ice-president, Charles F, Daly; secretary and I 
treaamei, Thomas B. Atkins. 

£xeautive aommittee: Frederick Billings (chairman], Charles P. Daly, Horace L. 
Hotcbkixa, Alexander T. Mason, Hiram Hitchcock. 

That is the list as it uow stands. The only change from last year 
was tbe retirement of Mr. Zeledon, of Costa Bica, aud the eiection of 
Mr. Atkina in his place. 

By Senator Dolph : 
Q. Does your report to the Government show the financial condition 
of the treasury; does it contain a statement of the assets of the com- 
pany at tbe time it was made f — A. The report to the Government, of 
which this ia a copy, was made in December. It states the facts with 
reference to the organization and the subscription of stock and ex- 
penaea and disbursements to that time. In February, before the year 
from the passage of the charter had expired, I also made a report to 
the Government, as required by the charter, that we had received more 
than $1,000,000 as payments on account of the stock of the company. 
I have here a statement for you of the financial status of tbe company 
at the present time, the treasurer's statement. 

Q. Yea ; that is what I was inquiring about. — A. I will read it. 
I, TbomaaB. Atkina, treasurer of tho MaritJoie Cnnal Company of Nicaragua, hur»- 
by certify that I have received as treasurer of said compaoy, during the year end- 
ing Hay 1, IB90, $1,0U1,450, all of nbich has been paid in on sabBcriptlona to capi- 
tal atock ; of which amount I Iiave disbursed for constrnction and other purposes 
during the year, S»30,I6L.87, and have remaining. May 1, ISQO, a baliince in the 
treasury of |171,2ey.l3. 
In cectiAcation of which, witness my Land this 3d day of Jane, 1890. 

Thomas B. Atkins, 

TreMurer. 

By Senator Edmunds : 

t^J. Now state in that connection what are the outstanding obligations 

o^" soar company ? — A. We have no outstanding obligations that are 

^."e. Our bills due are all paid. There may be, however, some small 

^Ha not yet audited. At the time this report was made, in December I 

^'*iiik, there were about $50,000 of expenses that might be presented for 

''**'^ment. 

By Senator Dolph: 
■K^ <^. And tbe $300,000 paid over to the construction company t- 

^, So that it was not disbursed by your company T — A. No, sir j but 
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^^^1 it bun been diabiirsed, uu vouelit-rs by tlic coustniction compaDf, for 

^^H Tork done under tbeir contract with qb. 

^^H By Senator Bduuitds : 

^^^m Q. Well, wheu you paid over that f S00,000, ia round luimbers, was 

^^H that in advance or for work actnally performeil ! — A. For work actually 

^^f performed. 

, Q. Well, wLat funda are tliey working ou nowT I understand from 

Mr. Miller tbat tbe work is progressing in a diligent and satisfactory 
way. — A. They are going on with their own money, aud as fast as they 
present us with proper vouchers for work, we must, in order to pay 
them, obtain money on stock sabseription or on bonds. 

Q. Now, what is the arrangement between yonr company and the 
constrnction company t— A. The arrangement is as follows, and I have 
brought a copy of the papers to leave with yon. This is the provisional 
contract under which we were acting. 
Q. The temporary contract. — A. Yes. 
Mr. Hitchcock read the contract as follows: 

I, Tfaomas B. AtbiDs, aeoretar; of Tlie Maritime Cikoul Company of Nicarasua> 
hereby certify, that on the 24th day of May, 18H9, there was held ot the ofBce of the 
oompanr, 44 Wall street, in the city cif New York, a meetiug of the executive com. 
mittee of the board of dirootora of The Maritimn Cnnal Conjpaoy of Nicaragaa, duly 
convened ; that at said meeliog there was prehented a lett«r from The Nicaragua Canid 
CoiiHtrnction Com pony, of which acertified copy, marked Exhibit A, is hereto at t-ached. 
That a reply thereto, of which a certified copy, marked ExhibitB, is hereto attached, 
was duly antborized, and that a second letter from The Nicaragua Canal CoBHtmctioa 
Company, of which a certified copy, marked I^xhihit C, h hereto attached, was re- 
received by said oiecative committee, was considered, and was ordered on file. In 
certification of nil of which, 

Witneas my hand this 3d day of Jane, 1890, 

Thomas B. Atkxks, 
SecreU 
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Ofimck of the Nicaragua Canal Cosstruotion Company, ' 
44 Wall Street, New York, Mas 24, 1869. 
Thk Maritime Cakal Company of Nicahaoua: 

Gentlemen : The Nicaragua Canal Construction Company hereby offers to do the 
eutire work of every kind and nature of construotiog the iuteroceanic caaal lo be 
built by your company, and in accordance with the plans of A. O. Menocal, as 
approved on the 9th day of March, 1669, by the board of civil engineora to wbom tbe 
same was submitted for examination, and also BCCordiDg t-o any modifications or 
changes that may hereotter be made in said plans which do not substoulially Tary 
from the general route as now laid down ia Mr. Menocal's plans or inoreaee the ex- 
penses of constructing the aame, and to begin the work at once and to complete the 
same in aU respects as required by the stipulations and conditions in the conoeseions 
held by your company, for the sum of $200,000,000 in the first mortgage bouda of your 
compauy and $7^,WOfiOO of the capital Htock, payments to be made in equal propor- 
tions of stock and bonds every thirty days for uuch portions of the work as the en- 
gineers of your compauy uball certify have been completed, the work lo be begun at 

As a gnaranty of good faith this company liereby agrees to subscribe for $100,000,- 
000 of tbe stock of your company, aud to pay for the same m cash. 
Yours very truly, 

A. C. CuKNEr, 
Preitident of ike Nicaragua Caimi Colutraction Company. 

1, Thomas B. Atkins, si-uretury of tbe Maritime Canal Company of Kicaragua, 
hereby certify that the foregoing is a true and correct copy of a letter received May 
24, 18H9, by the Maritime Canal Company of Nioaragau from the Nicaragua Canal 
Construction Company. 
Witness iny hand this 3d day of Juno, ISQO. 

Thomas li. Atkinb, 

Sewed 



NIOAEAGCA CANAL COMPANY, 
r made the following rejily : 
Exhibit B. 
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^^^Mo that I ma 

^^^^B' Thb Maritime Canal Comfamt of NiOARAaCA, 

^■P 44 trail Street, Nav York, May 34, ISSS. 

^^^o the NicARABDA Canal CONSTRrcTioN Company : 

Gehtlsmen : Your ofler to begin »t once the coustroction of tbe Niuaragiiu CbuaI '■ 
ia at band. 

Yoii aro liereby unthorizad nud direnled to begiu snoli oonBtructiou work a 
earlieBt poBHible luument, ivitli tliia iiuilerataDding aud usFoemenL ; That, if n 
three muutlts (his uoiupaoy do«B iiot accept your propositiou or eiecate a cootract ' 
witliyonr compauj (hat shall be mutually eatisfaotory, then, io auoh aii eveut, this 
cODipaoy will re-iniburae your c^oiDpany for all the oxpenditurtJB iociirred ju coqdso- 
tion with the coDBtractioa work aiid tO per ceot. in addition thereto, 
Voors, very reBpectfuUy, 

Hiram Hitcbcocs, 
Prerideiil of the Mariiinie Canal Company o/Niaaragua. 
'X Thoniaij B. Atkiaa, HecrntaTy of the Maritiue Canal Company of Nioarnenk, 
^Jtrruby cerlify that tho furej^oing ia a tnii; and correct ao|iy of a letter delivered by 
mn May ''^4, 18r@, to the prealdent of the Nicaragua C^nul Coiistmctiou Company. J 
Witueaa my haml this 3d day of June, 1890. | 

Thomas B. Atkirs, I 
SecreUuTf. 1 

That, of course, was because wecoald iiotmake a large contract with 
any company at that point of time, and therefore wo reserved the right 
to simply pay them for what they did and 10 per cent. additionaL 

Q. Well, that is within three months f — A. If we did not make aeon- 
tract within three months. Well, we did not make a contract within 
three months. 

Q. So that aa the thing stood they were going ou under this au. 
ttority and you were either bound to make a contract that was mu- 
tnally aatiafaetory or else you were bound to reimburse them with 10 
per cent., proflLt— A. That ia it exactly. To that they responded as 
ibllowa : 

Exhibit C. 

Office of the Nicakaoua Canal Constuuction Company, 

44 Wall Street, New For*, Mai/ 24, 1889. 
HiKAM Hitchcock, Esq., President of (fte Jfariiime Canal Compans of Moaragva: 

DbakSir; I beg to acknowledge receipt of yonr letter of the a4th instant, aathor- 
iztug and directing this company to begin the constriictiou of the Nioaritgna Canal 
&t tne earlinat possible moment, upon terms and conditions therein stated. 

In reply, I beg to advise yoa that this company will, in compliance With jonr di- 1 
lections, commence the work of oonatrocting the Nicaragua Canal at once; and t»l 
ttiat end will dispatch an expedition to Nicaragna on the tiHth instant. 
Very respectfully, jonr obedient servant, 

A. C. Chknby, 
Fretident of the Nicaragua Ciinal Coiulruetion Company. 

I, Thomas B. Atkins, secretary of the Maritime Canal Company of Nicaragusi \ 

» ^ceby certify that the foregoing is a true and connect copy of a letter received May 1 

^^*, 1889, by the Maritime Canal Company of Nicaragua, ftoiii the Nicaragua Canal 1 

■— ■•lOBtruotion Company. ' 

Witness my band this 3d day of Juuo, 1890. 

TuoKAS B. Atkins, 

Secretary. 

That waa the 25th of May a year ago. We regarded this as eutirelj i 
""Efficient for us becanse it left iis perfectly Etee i^;«\ttvon!t a.\vs ^Mft^pSARs' 
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t to stock or bonils to any oiio) to |iuy them for wliat they had done 
tod 10 i>er cent, and atop at any time. 
Q. And take it off their hnndsT — A. Yes. 

Q. Now, then, whiit further steps were taken t — A, Tbey imnieiiiately 
Ksetit out an exjteditioD and work commenced there on the 3il of June. 
wTba progress of that work ia fnlly stated in this report to the Govem- 
»lDetit of the Ist of December and in this fnrther report which inclndes 
■everything down to the present time, and which is as follows : 

SlDt.^ Ike coninieiincmout of operaLions in Nicaragua the compaDf, nith fooda b1- 



niKd;^ gbtaJDod, baa cstabhsliiMl a comploto and p^rfeot orgaDization at Qreytowi . 
fh>iD which t>o'f t avIiTH operaiions are being conducted, and liaa accoui pi isLad besides 



DHDj other importunl works ofiuKtellation and conBtrnction. The finaJ plai 

detftllvd snTTeyB of the canal, itebutbors, locke,audotheracces«ory works, hare been 

ootDpl^ted and vti rifled, and large snras of money have been expended for engineering 

woTKB in locating railroiulii, making rock borings at ihe divide atid olherpiaces along 

the line of the canal, and in perfecllng the location of L^e route from ocean to ocean, 

Pemauent LeailqnHrters have been establiHhed at Qi'eytown, large barracks, store- 

lioDsea, hospilnls, dwellings, and other bnildings have been erected, and wharves and 

^ warebonses bnilt fortbe reoeipt and storageof supplies. Parts of tbe San JnaDillo. 

^ Deseado, San Francisco, and olher navigable streams ihrnngh which the canal will 

[ pass, have been cleared of obstmcliona to navigation, and several miles of tbe route 

[of the canal between the harbor and lock number one have been grubbed and cleared 

, and made ready for dredging. The company has bailt over a mile of broad-gange 

railroad, *con«ructed over 70 miles of telegraph and telephone lines, and bae also 

landed at Greytown large qnanlilies of machinery, tools, lumber, piles, creoaoted 

timber, boats, steam launches, lighters, pile-drivers, aod otbot matedals and equip- 
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it necessary for work in restoring the harbor, and for o: 
canal. It has built over 700 feet of the breakwater intended to protect the harbor 
entrance from the effects of shifting sand on the coast, and has also under constrnc- 
tiou an aqueduct 13 miles long, which is to supply Greytown and the company's head- 
quarters with pure and freah water from the mountains. Contracts have been let 
Jor dredging the bar and harbor, and for (be building of 17 miles of milroad from 
Greytown to Ihe divide, and work under the same will be commenced ou May 15, 1890. 
Some of the dredges contracted for are now on their way to Nicaragua, while others 
are in coorse of coustruutiou. Large iinaotities of railroad anppltes, locomotives, 
steam escavatjirs, water piping, and other materials of conatrui^tion tjecesBair for 
the railroad, breakwater, aqneduct, and other works, are to be forwarded to Orer- 
town every month, and, in short, the whole work is being pnshcd forward as rapidly 
as possible. 

That is the report of the work. The work, of course, has been done 
by the Constrnction Company, 

Q. How much has been expended in all, so far, in round numbersT— 
A. In all, I should say (I am not entirely familiar with the later details 
of expenditure, but I am tolerably well up in it), from first to last, about 
a million and a half has been expended. That of course includes the 
expenses from the beginning. 

Q. Who is the secretary of that compauyl — A. Mr. Jacob W. Millvr,- 
who is the president of the Boston and New York {New Loudon) Rail 
way Company. 

Q. Who is the treasurer! — A. Henry K.Hoyt, 
By Senator DoLPH; 

Q. How is it that the difference between the $800,000 paid nut by 
your company and the million and a half has not been presented 1 — A, 
I stated this was from the beginning. Now in the first place the Nic- 
aragua Canal Association was formed, and the Ooustraction Company 
was its successor as to work of construction. The association expended 
a quarter of a million dollard before the Construction Company took 
bold, so that including that, and what the Construction Company has 
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^one, and done in advance of payment, I undc^rstaud it is about a mil- 
lion and a half dollars. 

Q. Do you pay interest on advances as the money is eiciiended by llie 

Oonstmctiou Company? — A. So, sir; the contract does not call for it, 

By Senator EDMU]N]>a : • 

CJ. Are any of the officers of the Maritime Canal Company members 

"f" the Construction Company I — A. Not asoCHcers; they are stockhold- 

<'^^. The officers are eniirety different. 

<i. Tbe management is entirely separate? — A. Entirely separate. 

By Senator DOLPH : 
Q. Can yon state how nearly identical the stockholders of each com- 
pany are I — A. Well, 1 should say all the stockholders of tlie Maritime ' 
^«jmi)any are also stockUoIdera of tlie Construction Company. 
By Senator Edmunds : 
Q. Are any of the stockholders of the Conatmction Company, aside 
^m tbe ones you have named, stockholders in tbe Maritime Com- 
pany 1 — A. No, sir. 

Q. But the Constmction Company itself is a atookbolder to the ex- 
tent of $1,000,000 f — A. Yes ; and the Construction Company has a 
l&ige list of stockholders all over the country. 

Q, flave yon had any further transactions with the Construction 
Company looking to the futnre as to whnt sort of a permanent contract 
Bhall be ma*le ? — A. We have arranged and agreed upon the leading 
points of a permanent contract. Tbe original draft of that contract I 
did not bring with me. The contract has never been signed because it 
18 not quite complete. It can not bo completed until we know a little 
more as to what onr securities will bring iu order to know how many 
securities to issue, and in order to 6.x a compensation in securities. All . 
those questions will have to be settled before the contract can be fully 1 
completed. I have the synopsis of the contract here. " 

Q. Is there any point of diftferonce between your company and the 
Nicaraguan Government now outstanding I — A, No, air, there is no 
point of difference whatever. I may as well perhaps say, as you ask 
me the question, with reference to that, that there is no point of differ- 
ence remaining unsettled between the company and Nicaragua at the 
present time. That leads me to say (without assuming to be able to 
give you gentlemen the least information on that point) that it is proper 
that yon should know from us ofBclally the relations which esist be- 
tween ns and Nicaragua, and in fact Central America generally. It is, 
aH I said before, perhaps unnecessary to state these facts, but there are 
complicated questions. Tbe rights to the San Juan Eiver, tbe bound- 
ary questions between Nicaragua and Costa Bica, always come up 
when any question of transit across that Isthmus arises. You will find 
that under Tyler's administration, in 1843, this matter was somewhat 
considered by Mr. Webster, and it has been before every Secretary of 
ytate in some aspect from that time to this. It involves the canal 
question. Now the question of the respective rights in this particular 
roote was supposed to have been settled under the treaty of limits be- 
tween those two powers of 1858. Under that treaty, while Nicaragua 
owns the entire route, yet Costa Eica has the right to navigation and 
has ihe right to be consulted. 
Now 1 come down to the point where it concerns this particular con- 




^^HMSHion. Thi- Ni(s;i 
^^Vseiit mil early in 1 
^^" ngiiti had llie riRb 
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M3«io)i. Thi- Niuuntgun Catiiil Aasociatiou, wliicli was formed ia IHSG, 
nut mil early in 1887 to obtaib a eoiiuesaioii to builil this canal, lilica- 
ngiia had the right to give this coDcebsion, aud in it gave us the full- 
«J4t Irt^lom to locate tho mute, but for thereason that the treaty of 1858 
givc8 to Costa Kica the right of navigation and that in the construction 
of the cabal waters woolfl tie made to overflow Costa Rican territory, 
Costa Kiea took the ground that Nicaragua should have recognized 
that treAty to the extent at least of obtaioing the consent of Costa 
iliea to this concession. Nicaragua did not do that. We accepted the 
coiicessiou in good faith, believing Nicaragua had the absolute right to 
grant it. The first thing we encountered was a protest, thirty or forty 
days thereafter, frora Costa Kica, announcing that the concession was 
ot no value because she Had not been conmuted. The Government of 
Nicarauga coald have consulted her before, and have gone on and sat- 
isfied her for any damages which the overflow might do to her terri- 
tory, but we were left to make terms with Costa Rica. We then for bixl 
niontha negotiated to obtain a concession from Costa Eica, when this 
was accomplished. Nicaragua immediately protested against our con- 
cession from Gosia Eica. We assured Nicaragua liiatwe had accepted 
the concession from Costa Eica simply jn the nature of a quitcla^iiu of 
any rights she might have; and when we formed our company and 
accepted the Costa Eica concession we accepted it only in so iar as it 
did not conflict with the tenitorial rights and proprietary interests of 
the Iteimblic of Nicaragaa. Thus we were entirely open and frank in 
the whole transaction. 

Now yon will readily see that up to that point it was useless to talk 
about the sale of bonds with the protest of either government pending 
Then when the first expedition, aeut out after the Maritime Company 
was organized, commenced work ou the 3d of June, 1889, Nicaragua 
ofBcially notified us that, while she would protest against our coocea- 
Bion from Costa Eica, yet she would not go beyond protesting and 
would not interfere with the construction of the cauai. But in July 
Nicaragua ordered the stopping of our work at Greytowri. We did not 
pay attention to that order, because she immediately modified it,by say- 
ing that she would not regard the work as an official uommencement of 
permanent work. The troubles continued and were fostered by parties 
from England, whose names I know, who wanted to have the 24th day 
ot October arrive and the Goverument of Nicaragua not recognize that 
we had begun our work, so that our concession would lapse. On the 
16th of September, 1889, the Government of Nicaragua notified as 
officially that if we did uot confine ourselves within her limits, thereby 
ignoring any rights or claims of Costa Eica, she would not approve our 
surveys nor recognize the commencement of the work of coustruction, 
and that on the 24th of October she should consider our cooces^inn as 
having lapsed. 

This course of Nicaragua was so nnjust, that I went immediately to 
the Government here, through the State Department. 1 stated the 
case fully. Mr. Blaine met the question with great fairness and prompt 
uess, and immediately wired to the American minister ai Central Amer 
ica to go to Kicaragna and say to the Nicaraguan Government that he 
was suqirised at the report of the attitude of the Nicaraguan Govern- 
ment towards this company, and wished him to examine into the facta 
and report to the State Department here, aud at the same time to assure 
the Government of Nicaragua that the Goverument ofthe United States 
would not remain passive and see the rights of its citizens threatened. 
That (IJsputeh of Mr. Blaine hiul Ihe desired cttcct. Mr. Miznev and 
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R*r, Hall, our iiermaiient agent tbere, iirraiiged a. plan by whicli Nil 
*"s«gna coulil recede from lier position with dignity, wbich was iu the 
*Virm of a joint declaration. Ou our part we agreed to go ou and Laild 
■flae canal in good faitli under the conceeslou, and the Nicaragnau Gov- 
•^rumeut agreed to approve the surveys and work, so that the work of 
*5<Dii8traction was recognized officially as commenced on the SIh of last 
*-^tober. I will submit copies of the telegrams between tlie President 
•^l Nicaragua and myself. 

[Copy o! IflU^uD unt Ootolier 0, 1989.] 

t^is excelleucy President of Nicaraoua, 

Managua : 
Pldsfle aocopt luy aiucere cougratnlattona upon tbe liuppy termiuatiuii 



ID J the oompiiD.v's aasiirance tbnt it will vigoronely pi .... 

I tUe LutereHt ill' Nlcurugiia uiid t!ie wliole cuiaiuei'uial wurld. 

Hiram Uitcbcock, 
Preaident Maritimt Canal Coutpang of aiaaragna. 



[ Translation or tekeruD HceWtd rroni lh« Preslilcct of Nicangiu in repl; to ddtb of October S.] 

Managua, Oclobtr 11, 1889. 
Preiidento/ tJte Mantime Canal Company of Nicaragua ; 

I congratulate mysolf joiutlj witli jon upon theliapprBettlanieut oftbo canal qnes- 
tioD, »nd with the greatest aatisfoctioD I offer tha uorilial aMiatauce of my Govern- 
ment to the efforts of the company for the realizutiim of tilia graml HuterpriHe. 

RoBBRTO Sacaba, 
Preaidenl of Iks Rupublie. 

Q. So that all this work was begun beforet — A. Surveys were begun 
in November, 1887, and $250,000 had been spent on tbe work prior to 
Jane, 1880, and everything had been entirely harmonious except in the 
matter of prot-ests, as stated, down to the point when this attempt was 
made through various influences to cause the Government to dispossess 
UH of our concessionary rights. 

NoV you can readily see that with protests from Costa Rica at the 
very start, with protests from Nicaragua, with all these troubles, this 
company was not in a position to say one word about the sale of stock 
or bonds until the 8tU of last October. Very soon after that we were 
confronted with one of the tightest money markets New York and the 
financial world baa seen of late, which has ouly in the last sixty days 
been relaxed, so there are strong reasons why we have never attempted 
to place tbe securities of the oorapany. i 

We have had a great many questions asked about our securities, anAJ 
we have always been willing to listen to them. 

Q. You mean questions asked you by people who represent capital! — 
A. Yes; people come — we do not always know how much capital they 
represent — and say "We can place your bonds, so and so," Our reply 
bas been, "We can not offer our bonds under present circumstances." 
Of coarse the time is soon coming when we can take up the subject. 
The Government of Nicaragua is very friendly now, and most thoroughly 
in earnest and ready to help us in reference to this canal all in its power. 
But by October next we are pledged to put into that work $2,000,000. 
Now we shall get that $2,000,000 into the work. Senator Miller, presi- 
dent of the Construction Company, assures me that there is no question 
about it ; so that there will be no reason for tbe Nicaraguan Govern- 
luent raising any objection that we have not complied with all the terms 
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of tUo coiiceosiuii ; but of uimrsc it will depend EiomcwUitt upou plots 
»nd guUcmes, and u|ioii the eyes of ber eogineers. Tbey may see five 
or sir millions and may not see oue. Between Kicaragna and Oosta 
Kica there is always danger of difficulty coining up in releregce to tbia 
canal and tbe question of their respective rights there. I had a tele- 
gram the other day that tbe Costa Bieau Government had appointed 
another conuniBflioQ to confer with Nicaragua again as to that. Nicara- 
gna at this stage of the proceedings might simply propose to pay for 
the 40«,000 or &00,000 or 600,000 acres of land (which may be overflowed 
by our dams) of Uosta Kican territory, and arrange as to navigation, 
etc., then there could be no further claim upon ilicaragua or upou ns. 
But until the respective rights of those two powers are settled there 
will always be more or leas difficulty. 
There is another point 1 would like to mention. I have always felt 
, entirely secure as to the position of this company ns chartered by Oou- 
, gress, not only because it was chartered by Congress, but on account of 
' tbe treaty of 1807 between the I7uit«d Btates and Nicaragua. The 
terms of the treaty are particularly strong and conclusive. The United 
States has the same right over the Nicaragua route under tbe treaty of 
1867 as it has over tbe Panama ronte. If there is any diflBcalty that 
obstracts our transit throngh that territory the United States baa the 
right to go in and preserve order Just as she has done on the Panama 
route under the treaty with Colombia. So that 1 have felt entirely 
confident that in the end tbe company, if it went on in good faith, 
which it surely will, will receive the protection of the United States, 
not only because it was incorporated by the United States, but because 
of these tieaty relations, and because of the importance of that route 
to the United States. 

Q. Now give us tbe synopsis of your permanent contract. — A, As I 
said before, these amounts can not be correctly defined until these 
various questions are settled. (Mr. Hitchcock here read the synopsis, 
and the committee directed that it be not printed but placed ou the 
files of the committee.) 

By Senator Edmunds: 
Q, What is the actual top-working estimate of the engineers on their 
final revision ; what amount of aotual cash, it being ready in baud, 
will that canal cost! — A. I will state that as definitely as 1 am able. 
Our own engineer, Mr. Menocal, makes a fnll and final estimate, as in 
his judgment absolutely sufficient to build tbe canal, $65,000,000. The 
advisory board of engineers, which we called in to review those plans, 
and whom we told " we have not calh d you to approve these plans, but 
we call upon yon to find all tbe fault you possibly can; that is your busi- 
ness, and we want you particularly to review these figures" — they car- 
ried that estimatenp from $65,000,000 to $80,000,000. They also added 
$7,000,000 for the following reason : They said, "You have a peculiar 
country there. It is a volcanic country. It isnotactively so now, but 
it has been in years past, and when yon build these dams you do not 
know how many crevices, as tbe water rises, it may find to go through j 
and therefore you do not know how many leaks yon will have to stop ; 
and, while we do not really believe it will cost you that, it may possibly 
files of the committee directed that it bo not juinted but placed on the 
cost you a few million dollars; so we will add $7,000,000 lor that item." 
That carried it up to $87,000,000. 
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Q. They allowed a certain amount for coiitiiigendeB in the ordiuM 
Way, and then, as a special ooDttugeDt fund in view of unforeseen p08»' 
sibilities, they added $7,000,000*— A. Yes. So that the actual con- 
struction of the canal, according to the advisory board, would cost 
^87,000,000. Then of course there would be some expenses of admin- 
istration. I have always said that the lowest amount that should be 
fixed as the probable actual economic cost of that canal would be 
1100,000,000. I have never had any other opinion. 

Q, Who \^ere the gentlemen who composed the advisory board of 

8Dgiueers¥ — A. The advisory board was, first, Mr. John Bogart, as 

chftirman, who was the chief engineer of the Erie Canal system. The 

others were Mr. Wellington, who is an expert engineer and has had a 

great deal to do in advising about the couHtructiou of large aqueduct 

and other works in this country ; Mr. Myers, who is a vei-y prominent 

i^ilway engineer, and who lives, I believe, at Gichmond, and has con- 

stmcted a great many i ailway lines ; Mr. Oharies T. Harvey, who was 

tbe constrncting engineer of the Saulte Ste. Marie Canal, and Prof. 

■H. A. Hitchcock, the professor of civil engineering in Hie Thayer 

School of engineering at Dartmouth College. That was the adviaory 

board. 

Q, Would it be possible for your company, in making this permanent 

contract, to insert in it a clause that if the United States should at any 

''me before the completion of the work, wish totake the things off the 

'■a-uda of the Constructiou Company, advance money itself, anil thus 

8a.Ve the enormous difference between actual cost and ontstanding obli- 

£a.-fcioQS and stock, that then the contract should terminate right where 

't -was and be settled up, and its further execution, so far as getting 

8t»C!h a great amount of bonds in excess of the actual cash to be used, 

^'^onlrt stopi By that I do not mean that the Construction Company 

^tkould stop doing the work and being paid for it in cash, or any adjust- 

^ ^nt that should be made, but whether you could manage with them to 

h^-ve the door left open for the United States to step in and help you all 

"^it in some suitable way, so as to save this enormous amount of out- 

^tsaniiing obligations at the end. — A. I have no doubt but what such an 

^*~»angement could be made, and 1 will say very frankly that I think I 

^^^resent a dominant interest — a dominant body of men in this canal, 

^'lio, while they expect to realize eomelhing from it, yet their desire is 

^^^ strong for the caual that there will be no i)er8onal consideration in 

'**.« wiiy of the arrangement that you suggest, and I should very decid- 

^^^ly favor it. They are not a selllsh body of men. You take men like 

f'arederick Gillings, Judge Daly, Mr. Fairbanks, Mr. Darling, ami all 

*'«*OBe gentlemen, and first of all they want the canal built. 1 

Q. 1 hope, Mr, Hitchcock, and I have no doubt that both my col- 

^^agues and doubtless the whole committee will agree with me in that 

**<ipe earnestly, that your company which Congress has chartered, if 

yon are'compelled to make definite and final arrangements before any 

lodgment of Congress, in view of the present situation, can be taken 

definitely oneway or the other, that you will have a clause inserted which 

Bhallenable you, justly and legally to the Construction Company, to stop 

ttis enormous waste of obligations in such a way that the United States 

may come to your assistance. — A. I should favor thiit very decidedly. 

By Senator Payne: 
Q. Is it a part of your obligation under your charier to report anno- . 
3"y t^ — A. Yes; and I have submitted already a copy of our annual' 
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By Senator Edumunds: 

Q. IJave you any copies of the concession of Nicaragua and Costa 
Rica? — A. I have brought over for you everything 1 thought you 
might possibly want. The concessions are out of print, but I have 
brought over a copy of each of them ; also a report of the consulting 
engineers and a report of the final location by Chief Engineer Menoca). 

[The copies of the concessions, etc., were placed on file.J 

Committee adjourned. 
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Senate of the United States, 

Committee on Fobeigk Relations, 

Saturday, June 28, 1890. 
Tiie committee met at 10.30 a, m. Present, Seuators 9tiermaD (cLair- 
oaan), EdmuiHls, Frye, Evarta, UolpU, aiul Payne. 

There were also present, at the request of the committee, Biraiu 
-Hitchoeek, president of the Maritime Oanal Compaoy of Nioaraiiguar, 
a-nd. Warner Miller, president, and Alexander T. Mamiu, attorney of tlie 
Nicaragua Canal Constractioii Company. 



STATEMENT OF HIRAH HITCHCOCK— Continued. 



By tlie Chairman 

CJ. Mr. Hitchcock, it is presumed you knowillie situatioti of ttie' 
''latter before ns. We wauttoget from you the precise fluancial status 
**f the Maritime Canal CoDipauy and also of the Construction Company, 
^^ri<i we woald like to have you make your statement in yout own way. 
^^e want to know the precise amouut of the obligations you are under 
^•ther for improvemente made or for expenses already incurred, includ- 
*1g obligations now existing or that are accrning, so as to get at the 
^^act present condition of the two companies. We have yonr former 
statement here before us, and you need not go over that unless it is 
**^ce8sary to repeat some portion of it. — A. Allow me to say that in my 
1> vevious statement I answered such questions as were asketl, and made 
^<*me further remarks with reference to this matter. I did not go into 
*ll of the details of the transactions relating to the concessions, as I 
took it for granted that yon gentlemen were fully conversant with 
•i^sarly all those particulars. lu order to answer your question clearly, 
^ will go back to the Nicaragua Canal Association which obtained the 
t-vvo cQucessions from the Govornmenls of Nicaragua and Costa Rica, 
^"^spectively. Under those concessions the Canal Association was 
9'^'iged to form a construction company and also to take measures for 
*'!© formation of the Maritime Canal Company of Nicaragua. It im- 
^eijiately formed the Construction Company, which was incorporated 
^•*ree years ago this month. 

Q. That is the Construction Company! — A. The present Construe- 
tut^^ Company, to which company the concessions were transferred hy 

~ association. Under the terms of the Nicaragua concession the 
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^^H ritlea isKuetl by ttie company. Thiit qaestiou remaina unsettled, a cod- 
^^^H .struction of tbe clause referring to tbat matter not baving been agreed 
^^^B ujinn. Tb» Oosta Hicaii concession calls for a million and a balf, or 
^^^B 1^ l>er cent, of tbe stock of tbe Maritime Company. Tbe Maritime 
^^H Oonipauy bas iiot as yet issued any of its stock to those Governments. 
^^H Tbe ufisociation itself, under tbe terms of llie concession from Nicara- 
^^H gua, is entitled to the same compensation which tbe Government of 
^^H Nicaragna receives; tbat 18,6 jwr cent, of the securities of tbe Mari- 
^^^1 time Company, 
^^r Q. Kepeat that sentence. — A. I say tbat under the concession the 

^^ association itself, that is, the Nicaragua Canal Association 

Q. The old association t — A. Tbe old association under tbe flfty-Arst 
article was to receive from the Maritime Company 6 per cent, of the 
' stock and bonds of the company to be formed. 

^^L By Senator Edkiunds : 

^^B Q. The tiltyfjrst article, do you sayi — A. Tbe flftj'-flrst article. 

^^F ^ow, those two concessions, aa I stated, were disposed of to tbe Con- 
struction Company in order that the work might go on, and we were 
obliged under the concessions to form a construction company, and we 
had to wait a long time before we could form, as we l>elieved properly, 
the Maritime Company. We waited tbr this Congressional charter and 

organized under it. Now the Maritime Company was formed . 

Q. The old association was merged in the Maritime Company ? — A. 
Tbe old association was dissolved; tbe Maritime Company was formed 
and purchased of the Construction Company all its right, title, and in- 
terest in and to tbe two concessions — for which it agreed to pay 
$13,000,000 stock of tbe Maritime Company. Tbe stock bas not been 
issued ; and tbe stock baa not been issued to those two Governments. 
We have not issued the $12,000,000 to the Construction Company, 
although we bave agreed so to do. We left it to be delivered at their 
demand, and tbe obligation still remains to deliver on call to the presi- 

^^^ dent of the Construction Company this $12,000,000 Maritime Comjkany 

^^V stock that is agreed to be paid tor these concessions. 

^^H By tbe Chalbm^jn : 

^^r Q. One-half of which goes to the Nicaraguau Government and tbe 
other half to the Construction Company f — A. No, that is entirely dif- 
ferent. Six per cent, is to go to Nicaragua, and IJ per cent, to Costa 
Bica, bat the Maritime Company pays tothe Construction Company for 
those two concessions, with all tbe rights, privileges, and franchises 
thereunder, $12,000,000 stock. 

Q. Does that $12,000,000 cover the amount that goes to Nicaragaai^ 
and Costa Bica J — A. No, sir ; that is entirely independent. 

Q. Then you are under obligations to issue $12,000,000 to tbe Con 

struction Company, $6,000,000 to Nicaragua, and $1,500,000 to Coat^E 
Bica? — ^A. Yes. 

Q. Nineteen million five hundred thousand dollars 1 — A. Yes. 

Q. Now, whatare you to receive fortbatf — A. That was regarded a^s^ 
tbe just value of the concessions which the Construction Company bac^ 
purchased of the association. That of course includes the $6,000,00»' * 
stock which the aasociatiou is entitled t« under the terms of the coir^r: 
cession, and any right they might have to per cent of bonds and 
per cent, of any future increase of capital stock. So the Constructio^Mi 
Company, for taking hold of this enterprise and practically carrying — 
^^_ on, receive an a^lditional $(),000,000 of stock ; but you gentlemen ^H^^ft 
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m Q. Bat ;oa have not issued tbut stock yet 1 — A. So, sir, ^^M 

m Q. Who compoBe the association tbat got this concession of IMr^^H 
^aenocall — A. The association was originally formed of Frederiofc^^l 
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■¥iiU6ml)er tbat the Costa Kicau concession was sabaequent to that ftoi 
Ificaragna, and has of eonrise very great value. Without it the cam 
<;ould not be built as at preseni located. 

Q. Then, if I understand you, the answer to iny question is, that you 
»re under obligations to issue in the aggregate $12,000,000 stocU to the 
Construction Company, $6,000,000 to Mioaragua, and $1,500,000 to Ooata 
~;ical — A. Yes. 

By Senator Edmunds: 
Q. There would be no additional claim by the construction com*l 
'^anyl — A. S"o, sir. Whatever the association was entitled to receive 
nrtjler the 5Ist article of the concession, which was G per cent, of the stocks 
and bonds, was conveyed by it to the construction company, and sub- 
sequently by the construction company to the Maritime Canal Com- 
[,pauy of Nicaragua. 



tBillingB, Chief Justice Daly, Admiral Amnien, Commander Taylor, 
Horace L. Hotchkiss, Francis A. Stout, Commander Crowninshield, 
Kngiueer Menocal, and myself. That was the original meeting, but 
tihe number was afterwards increased and included perhaps one han- 
«ired and twenty-five, possibly one hundred and fifty gentleman. 

Q. Did that association have a corporate existence T — A. No, sir; 
Tvas simply a business association for the purpose of obtaining coat9 



Q. Did it keep books, minutes of its meetings, etc. ^ — A. It kex>t mill' 
_ntea of its meetings. 

Q. Where are they, are they in your possession! — A. They are n( 
izi my possession. The association some time ago went out of existence. 
Q. That association turned itself into the Cnnstruction Company ! — 
^^^. No, sir ; it held its organization intact. Its members aided in form- 
1 KDg the Construction Company. 

Q. When was the Construction Company formed? — A. Itwasfonned 
■:»«arly three years ago this month. 

Q. Before the passage of the act to incorporate the Maritime Canal 
CS*)mpany! — A. Yes. The Construction Company commenced work in 
II>e<;ember, 1887. 

Q. Who composed the Construction Company I — A. Itwascomposi 
r^iainly of the gentlemen of tlie association. 

Q. Give the names of everybody you can remember. — A. There was 
MTr. Billings, Governor Fairbanks, of "Vermont, who was succeeded by 
J* »« brother, Ool. Franklin Fairbanks, Judge Daly, Mr. Stout, Mr. Hotch- 
^*6b, Mr. Thompson, of the First National Bank ofNew York, Mr. Dar- 
1^*3 g>, Mr. James Roosevelt, Mr. Robert Garrett and T. Harrison Garrett, 
?^_ J3altimore, Robert A. Lancaster, of Richmond, Joseph Bryan, of 
Richmond, Mr. Cohen, of Savannah, Mr. Atdige, of New Orleans, Mr. 
^Itier80n,of Cincinnati, and I presume I could thiuk of a good many 
™»ore of them. 

By the Chairman : 
Q. Which one of the Andersons! — A. I tljiuk, William P.Andersi 

By Senator Edmunds: 
Q, When was this transfer from the original association to the 
^ti'Uotion Company made I I understood you to say that the «m 
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•ions vert flrnt tniuKt'erred to tlie OoDStrucUon Company by tbe associa- 
tion. — A. Yes. 

y. Now, wheu was tbat! — A. Il was in Sejitember, 1SS7. 

Q. Waa that in writing t — A. Tbat is iny impression, yes. 

Q. Have you got the books beiu wbich hUow tbe entries and engag^^- 
DR'Uts, etc., ou whicb tbs trausfer from Menocal and bis associates "V^o 
the Coiistnictiou Company was made ! — A. Not to my knowledge. 

Q. Are you a memlter of tbe Construction Company 1 — A. 1 am a 
member of the Conatrnetion Compauy, ye-s. 

Q. Yon are not an oflBcer ! — A. No, sir. I left New Hampshire yitsa- 
terday morning and do not know what papers have been brought herz^ts; 
As I said, all the books and pajiers of the association are in tbe custo- -^fy 
of the late secretary. 

Q. Yes, the books and papers of the Maritime Compauy and t*e 
Goiistructioii Company are in the possession of tbe officers of the coin- 
panyT — A. Yes, sir. 

Q. You being president of one company and Mr. Miller of the other t— 
A. Yes. 

Q. Mr. Miller, have you tbe books and papers showing the transfer 
of Mr. Menocal's rigbtsT 

Hon. Warner Miller. We have the papers all here. 

Q. Are yoa nulling to produce them so tbat we can see exactly what 
the transaction was ! — A. Mr. Mason will produce all tbe papers. ^^^ 

Q. I suppose tbe papers will show exactly what this transfer waa^^H 
A. Yes. ^H 

Q. That, you say, Mr. Hitckcock, was in 1887 1 ^^M 

Mr. Hitchcock. September, 1887. ^^^ 

Q. Now, when was the first engagement made between the Maritime 
Company and the Construction Company T — A. The first engagement 
between the Maritime and Construction Company was made very nonr, 
in fact, immediately after the organization of the Maritime Company, 
which was in May of last year. 1SS9. 

Q. Were those engagement^ in writing, by contract, or by corre- 
spondence t — A. They were in writing by correspondence. 

Q. Are all the nndertakings between the two companies in writing ! — 
A. Yes. 

Q, There are uo private contracts or correspondence, then, that do not 
appear in your books and papers ! — A, Not at all. 

Q. IsupposetheConstructionCompanyhas its separate books; these 
entries will appear in two set* of books T — A. Yes. 

Q. What was the natnre of the engagement you made with the Con- 
ntrnotion Company t — A. The same that I meutioiiert the other daj'. 

Q. Was there any other engagement between the two companies ex- 
cept what you stated the other day I — A. As I stated to the commit- 
tee then, the two com]>anies had practically made an agreement, bnt it 
was not signed and it conld not be signed for the reason I gave; and 
that is, we could not tell how many bonds to put into that contract, 
and the matter had been held ujider advisement for that reason. 

Q. Whei* is the engagement to which jou referred, in answer to Mr, 
Sherman, as an obligation on the part of the Maritime Compauy to 
issue nineteen millions of stock. We can see as far as the concessious 
go how much goes to the Governments of Nicaragua and Costa Rica, 
but in respect of what you say yoa give the Construction Company of 
yonr stock 1 — A. That was a purchase by the Maritime Company from 
the Construction Company of tbe two concessions which the Oon- 
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struction Ootiipauy tLi<ii owned uiidor its purchase from tlie associa- 
tiou. 
Q. Yes, it was a purchase of a paper transaction 1 — A. Yes. 
Q. Did it precede or folloiv this temporary working contract that you i 
showed us the other day I — A. It was the aanie day, if I remeui' 
right. 

Q. Did you Bay auytbitig about that to iis the other day when you 
wore here T — A. Ko, sir ; not at all. 
Q. Did you say it was in writing! — A. Yes, sir; it was in writing. 
Q, And wan put in writing at that time, I suppose? — A. Yea. That 
was !i pni'chaBe by the Maritime Company from the Construction Com- 
pany. 

Q. Does that appear by the booka of your corporation t —A. It does. 
Q, And I suppose in the books of the Construction Company t — A. 
Yes, 

Q. Well, it is rather unfortunate that so im]iortant an item was left 
out the other day. — A. It is unfortunate. It did not occur to me, and 
I was not asked a question about it. It was a purchase of those con- 
cessions by the Maritime Company of the Construction Company. 

Q, Yes, but it was purchased, as you say, in round uumbera, for 
»12,OU0,O0O !— A. Yes. 
Q, And you had engaged to pay it in stock ? — A. Yes, sir. 
Q. And I asked you bow much stock you had out and yon said 10,145 
Khares f — A. Yes. 

Q. And here was an obligation of the compauy you did not disclose, 
amounting to an engagement to deliver $l:i,00(),(H)0 stock paid up to 
the construction company? — A. That is true, but the stock had not 
been issued, and I was asked how much was issued, and coufiiied my- 
self to that question. I had no desire to conceal anything. 
I Q. You were coming on here ao rapidly today I suppose you were 
not able to bring the books of your company 1 

Mr. Alex T'. Mason. 1 brought them with me, and have them here 
• Cl*roducing them). 

' Q. Then let us see the entries as to the purchase of these concessions. 
I^PlaiB book you now pi-oduee is the record of the meetings of the execa- 
[tive committee of the Maritime Canal Company ¥ — A. Yea, sir. 
Q. That is the company chartered by Congress t — A. Yes, sir. 
Qi Now this begins on the 24th of May. That is the aame date you 
■^^fer to. Now come to that part of it. I will justread this. Itshows 
■^^ meeting on the 24th of May. Present, Messrs. Hitchcook, Masou, 
^iotehkiss, and Daly, of the executive committee. lu the absence of Mr. 
^iillings, Mr. Hitchcock was appointed chairman. 

The Becretar; then read a cmumnnioatioii received fram the NicaTa^ua Canal Cod- 
I ^t^nctioD CompEiD; oQericg to aaEignto the Maritime Canal Company of Nicaragua for 
I '^ttlnahle conBiderations the cpacesaioDS of the Govemmenta of Nicarat;ua aad Costa 
I '^■CB, whiuh (Ture HBsigned to said OoiiHtrraction Company bv theNiaaragiiaCanalAsso- 
I option. Mr. A. C. Cheney and Mr. U. C. Taylor attended the meetine of the oommit- 
ft le« to preeeul (he views of the Constriiotiou Company as to the consideration which 
H ihonld he paid hy the Maritiwo Canal Company for the proposed HSsigimient of the 
n Wuceasioos. After some discussion the tepieseDtativeB of the Construction Company 
iV 'Withdrew for consultntiou, and subsoijiieiiCly presetiteil the proposition of their com- 
mI VUy as finally agreed upon and embodied in the following reeolntiou : 
iB Eeaolved, T&at the President be and he hereby 1b authorized and direoted to notify 
, the Maritime Canal Company of Kicaragna that this company will transfer and 
I Utigu to the said Maritime Canal Company the tvo ooutraute or conceaaious granted 
I bj the Kepiiblies of Nicaragua and Costa Bloa, resjiectively, together with all the 
Dghts, powers, privileges, property, benefits, advanlages, and fr&Da\\\v»& o^ t£^«i^ 
j|tniw and hind whatsoever which tliis conipiinv a» aiiWEnee (A \.>ie1S\o»w.'Ki>»-*i'»»^ 
^^ ■-■'-- ■ -laiii, to> by or under uaiU couceBeiooe, aavi b,\wi a.Yi X.'u.a ia.\.B.'vi.\"* «* 
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K'.lal stock oft be MariliiuK Caual Comjiaiiy of Nlcaragnii. 
II motion or Mr. Daly, seconded by Mr. Hitcbcock, Uie rollawing reBolutioDS wen 
BiiAiiiiuODsly adopted : 

Rttolvtd, Tbat Utn proposJtioD of tlie Nicaragua Canal CouBtrootioD Comnatiy fur 
lh« intuafer aod aHsiciiiiK^ut of tLe Nicaragua and Cofta Kica cancoBHiuiiB tu this oom- 

fiuy b« and lliu aaiiiu <b licreb^ accejiltd iijion tJie terms and couditions tliereiD eet 
urtu: Provided, howectr. That it isnndFrHtoudaod agreed tbat the coucesaion granted 



^ 



'Bsieof the IteiiuUiic of Nicaragua bo far a« tlio MDie tuay liaTObeen eslalilished 

by tbe treaty of April 15, 1B5B, between tbe Oovcrnuieute of Nicaragua and Costa 
Rica ; .Jmi be it further 

lleiolred, That tbe prcftidcnt and secretary are hereby antbonzcd to excorite, under 
tbo corporate seal of tbis company, tiucb agreeuieute as may be neceHiiary to coniiilelA 
tbe transfer and assignment of said oancrHsian njHin tbe terms nud conditioDB afore- 
•aid, and also to deliver over to said tbe Nicaragua Caual Coiiittiiiction Coinpauy, 
upon receiving tbe proper deeds of transfer, ($ 12,1)00,01)0) twelve millianK dollai'S iu 
fall paid sfaares of l^e capital stock of this oompany. 

Tliat goes to tlie teiniiorary contract or offer to do the work of wbicli 
we had copies before. Now, Mr. Hitchcock, did joq execute the deeds 
that were meutioned to be executed — papers ol'trausferl 

Mr. Hitchcock. Yes. 

Q. As separate documetits T — A. Tea. 

Q. This being merely a miuute of the meeting, of what was proposed 
and what wah accepted? — A. Yes. 

Q. Now tijeu, where are those documents t — A. They are here. 

Q. Just let as see the one by which you have engaged to pay. I want 
to see when you are to issue the stock absolutely. Were you to issne 
this stock wlieu they delivered the deed containing tlie concessions 1 — 
A. Yea, the agreement so states, but in view of the questions with ref- 
erence to issuiug stock, as I said before, the understanding was that 
the slock should not be issued to the company except on tbe demand 
of Ihe president of the ConBtrucliou Company. 

Q. Was that understauding in writing 1 — A. No, sir ; it was a verbal 
uniierstauding, - 

Q. But they actually delivered to you the deed transferring tbe con- 
cessions! — A, Yes. 

Q, And left you under an obligation not performed t — ^A. Yes. 

Q. On the face of it, you have delivered the stock then and there, I 
suppose ; that is what tbe resolution says t — A. That might be the con- 
Btructiou, I suppose ; they have never asked for it. 

Q. You were one of the association, you say; how much did the 
association pay for these same concessious f — A. I can not give you tbe 
exact figures. 

(J. Well, iu round numbers ! — A. Several hundred tbonsauii dollars, 

Q. Well, one, two, or three 1 — A. I should tbink, for both concessions, 
something like half a million dollars, including all the expenses con- 
nected with them 

Q. What is the character of those expenses, name them t — A. They 
were cash advances. For instance there was $100,UOO advanced to the 
Government of Nicaragua. 

Q. That was tbe deposit required t — A. Yes. 

Q. Well that is $100,000 t — A. Various expenses of organization, 
Bome expenses of preliminary surveys and things of that sort. 

Q, Then you transferred them, as yon said before, to tbe Canal Gon- 
etrnetiou Oompany t — A. To the Construction Company, j ea. 

Q. How much did they pay you for those concessions 1 
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By the Chairman. 

Q. Let me ask before you answer that — thia Coiislniotion ConipaDy 
was Ibrmeil before tlie Maritime Cora])any, was it t — A. Yes, two yean ■ 
before. 

Q. In tliat the same Construction Company that is now iiioxistfiDcet— 
A. The samo now in existence. 
By Senator Edmunds: 

Q. Under a Colorado ebitrter! — A. Yes, I can not tell yon all the 
Constrnction Company ]iaid, but it paid more than the association paid. 

Q. In what form did it pay itt — A. They paid it in stock, I think. 

Q. Stock iu the Construction Company I — A. In the Construction 
Compauy; yea sir. 

Q. Did they pay any cash T 

Mr. Masom. There was uo cash payment. 

Q. When did that transaction take place t — A. I think in Augnst, 
1887. 

Q. Immediately after the Colorado charter t 

Mr. Hitchcock. The Colorailo cliarter waa in Jone, and this was 
August following. 

Q. Well, the Oonatniction Company books, I suppose, show jost 
how mhoh was paid i — A. Yes, sir. 

Q. And what inf — A. And what in. 

Q. You understand it to be something more; were you one of the 
sellers f — A. Yes, and the payment was in stock. Certain advances 
were made, but the payment was in slock. 

Q. How much stock T — ^A. Eleven million nine hundred and ninety- 
eight thousand dollars. It was paid by the issue of the Construction 
Company stock. 

Q. Issued to the owners of the concession ^ — A. Yes. 

Q. Being the gentlemen who you have named and others of the 
same sort that jou have not named 1 — A. Yes, sir. What I meant 
by money advances is that the Construction Company had made ad- 
vancLS from time to time. When it was finally settled 

Q. I think you stated before that the Construction Company was 
composed ot sulislaiitially the same gentlemen T — A. Yes. 

Q. The Maritime Company, as far as the people composing it are con- 
cerned, is substantially the same company T — A. Yes. 

Q. And the concessions having been obtained for half a million dol- 
lars the holders turned them over to the company formed under the 
Colorado charter for an issue to them of $11,998,000 in stocky, how 
was that precise sum oomputedf It is an odd sum, being so near to 
J 1 2,000,000 » 

Mr. Mason. It was computed in this way : The capitalization of the 
Oonstruetion Company wa« $12,000,000, of which enough was subscribed 
for to eitect the organization of the corporation, and the balance was 
issued in payment of this charge. 

Q, So that what was issued in the form of a corporation- and what 
was turned over for these concessions made the charter amountof the 
capital T — A. Yes. 

Mr. Miller. I would like to have Mr. Mason, who has been the at- 
torney all the way through, make a concise and plain statement from 
beginning to end so that it will appear just what the transactions were. 

Senator Edmunds. Yes. I wanted to be Bu^e that at thia time I had 
not forgotten anything Mr, Hitchnick liad naid, so as not to send for 
liim agaiu. I underuLaud this trunsacttou makes the association the 
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owner of the whole etook of the Coustruction Company, being the same 

pQTSOIlB. 

Hr. UlTcnoooK. I Join with Scuator Miller in the Teqiicst he malieis. 
By i!i« Chairman : 

Q. And the $12,(K)0,OO0 ihsuocI by the Maritime Oompauy to the Oou- 
struction Couipiiny is practically the same amount, is it not 1 

Mr. Hitchcock. Ye«. 

Q. The stock of the Maritime Company waa iHsued to the holders of 
the eoucessioDS t — A. The holders of the couccssions are entitled to six 
tnillious or 6 per cent. 

By Senator Edmunds : 

Q. They sold out all that for *12,O00,0UU in round numbers. The 
Ooustruotion Company, therefore, have stock yf the Maritime Canal 
Company, chartered by Congress, for $12,(100,000, you all, in substance, 
being the same body of gentlemen f — A. Practically the parties own- 
ing the GOneessions form these two companies, 

Senator Evahts. It never became, as I iioderstiind, a matter of 
transaction and substance uutil it came to the issue of a certain num- 
ber of shares in the Maritime Company ; is not that so 1 

Senator EDMUNDS. Yes. 

The Chairmah. The Maritime Company paid Jl2,000,000 of their 
Btock for concessions and 6xi)en8es incurred before that time. 

Senator EdmuMDS. Agreed to pay it, and the Construction Company 
paid $12,000,000 stock in round numbers to the gentlemen who farmed 
the association, and all the same parties all the way through. Is there 
anything else, Mr. Hitchcock of any kind as to the obligations of the 
Maritime Canal Company in respect to these coacessious and the work 
that you have not stated on the other occasion and now t 

Mr. Hitchcock. No, sir ; I do not recall any now. 

Q. Then this, in round numbers, now represents the whole and every 
kind of engagement and liability that the Maritime Canal Compauj is 
under T — ^A. Yes. 

Q. And yon have described all sort of liabilities! — A. Yes, and I 
want simply to assure you that there was no intent of reserving any- 
thing on my part the other day, but the question did not happen to 
come up in that form and this was a purchase and sale between the 
two companies. 
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Tbe Nicarapiia Canal Asaociatiou was formally organized on tlie 3d 
of December, 1S8C, by Measra. Daly, Stoat, Hotcbkiaa. Taylor, Billings^ 
Crowniiishield, Hitchcock, Miller, and Menocal, for the purpose of se- 
curing from the Governmeot of Nicaragua a concession or grant with 
all tbe rights and privileges required for the construction and opera- 
tion of a ship canal witbin tbe limits of that country connecting the 
Caribbean Sea with the Pacific Ocean, together with all works accessory 
to or beneficial in tbe construction or operation of said canal. Articles 
of agreement were signed by tbe various members, and Mr. Francis A. 
Stout was elected president, and Mr. J. W. Miller, secretary. Negotitt 
tions were conducted in Nicaragua on behalf of the Nicaragua Canal 
Association by Mr. A. G. Menocal, and resulted in his obtaining the 
canal concession dow iu force. Tliis concession waa duly ratified by 
the Nicaraguan Congress, and was subsequently, od the 24th of April, 
1887, approved by the president of the Republic, and on tbe same day 
accepted by Mr. jMenooa! ou behalf of tbe association. The objects for 
vliich the association was formed having been virtually accomplished 
vheii the concession was obtained, it became necessary for the purpose 
of eouiplying with Ihe terms and eouditions therein eontainedj aud ia 
order to carry on the work of completing the final axial surveys foi' tbe 
location of tbe canal, to organize a new corporation, Accortlingly, on 
tlie lOtb day of June, 18S7, the Nicaragua Canal Construction Com- 
pany was duly incorporated under the general laws of the State of 
Colorado with a capital fixed at *12,«00,000. 
By the Chairman i 
Q- Can you leave with us a copy of that document (referring to & 
Pii'ited copy of the certificate of incorporation of the Nicaragua Canal 
tionatnjetiou Company)! — A, Yes; but I think you bare one already 
'1 yonr possession. 

On the 12th day of August, 1887, the Nicaragua Canal Association 
^o'd, assigned, transferred, and delivered to the Nicaragua Canal Con- 
^f'Tction Company, in consideration of the sum of $11,098,000, in tbe 
""Pital stock of the said construction company, all the rights, powers, 
J"'' V i leges, property, benefits, advantages, aud franchises of every na- 
'*""& and kind whatsoever which the said association had iu, to, by or 
""^ler the said coneesBion granted by the Republic of Nicaragua, ex- 
^l*ting, however, Ihe right to organize the Maritime Canal Company 
^^ Nicaragua aud the right of representation iu the first board of direct- 
g'^ Ihereot^ This aHsignraent and transfer included and covered the 
wK*«r (»nt. of shares, bonds, cerlificates, and other securities of the said 
^^Titime Canal Company of Nicaragua, to which the association was 
^titled under the fifty-first article of the concession. 
By Senator rEYE; 
^, One moment, please. Did that transfer include the Costa 
.F**ici!.SHion as well as that from Nicaragua? — A. No, sir; 
'^e the eoucession from Costa Rica liad not lieen obtained. 
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Alter the above traiiafer had been completeit, and ttie consideration 
therefor duly paid, the Kicarngua Caiiul Associatton turned back into 
the treasury of the Construction Company six millions of tbe stock 
wbich it had received as a pift for the purpose of enabling the Constrae- 
tion Company to raise, by the f^ale thereof, the funda that were needed 
to carry on the preliminary work under the concession, and to complete 
the final surveys and the looatioii of the canal. 
By Senator Payne : 

Q. This was a douatiim T — A. It was a voluntary donation on tbe part 
of the association, and the proceeds of this stock, which has been sold 
by the Ooustraction Compaoy from time to time, have been devoted to 
carrying on tbe work connected with the enterprise. 

At the time the sale and transfer above referred to was made, none 
of the members of the association were members of the Construction 
Company, but of course they became stockholders in the new corpora- 
tion as soon as tbe stock delivered in payment for the concession was 
distributed. The Conatruution Company having become the owner of 
the JJiearaguau concession at once commenced operations on- tbe line 
of the canal and umlertDok the work required to be done under iirti- 
cle 47 of tbe concession within tbe period thereiu named. Up t? 
this time the association had supposed that the concession grunted by 
the Kepnblic of Nicaragua conveyed an absolute title to the entire route 
of tbe canal, but no sooner bad the engineering expedition, sent out by 
the Construction Company, landed at Greytown than the Itepablic of 
Costa Rica filed its protest against tbe constrnction of a canal over the 
proposed route without its consent. This protest alleged that, under 
the treaty of limils of April, 1858, entered into between tbe respective 
Governments of Nicaragua and Uosta Rica, the latter Itepablic was the 
owner of certain rights in and to tbe port of Greytown and the river 
San Jnan of which itconld not be divested by tbe Republic of Nicaragua 
without its consent. The questions arising as to the proper coustruction 
to be given to the said treaty were referred by both Governments to 
President Cleveland as arbitrator, and his award, which was rendered 
on the 22d ilay of March, 1S88, virtually decided in favor of Costa 
Rica. It then became necessary for the association, in order to remove 
all difficnlties which hat arisen or might thereafter arise in regard to 
damage or injury whicli might be caused to tbe natural rights of Costa 
Rica in the construction of the canal, to obtain from that Republic a 
contract of some kind. Negotiations were accordingly started, and re- 
sulted in what is known as the Zeledon-Meuocal Concession, which was 
duly ratified and approved by the President of Costa Kica on the lltli 
day of August, 18S8. 

By Senator Edmunds: 

Q. That being the concession we have a print of and which ia dated 
July 31, 1888!— A. Yes, sir; it was approved August 9, 1888. 

Q. Yes; that was tbe final approval by tbe President.— A. Yes; this 
concession, as 1 have already stated, was obtained l}y the Nicaragua 
Canal Association in order to perfect its original title to the route of the 
canal. As the Nicaraguan concession had already been transferred to 
the Construction Company, the Nicaragua Canal Association, on the 
24tk day of May, I8S9, also transferred the Costa Rieau concession to 
the said Construction Company for the good and valuable consideration 
already received by it under the contract of August 12, 18S7, and for 
an additional cash consideration to cover the expenses actually inoarred 
bjr the lUiiociatioD in ubtaiuiug Ute n«'« iiou^a^&wu. TW Cunstruction 
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Company tliiia became the absolute owner of both concessions, subject 
to the terms and conditions therein contained. This was the condition 
of affaire at tbe time the Maritime Caual Company of Nicaragnawaa 
duly organized under the charter grunted by the United States Gov- 
ernment. 

On the 24th day of May, 1889, tbe Nicaragua Canal Construction 
Company assigned, transferred, and delivered to tbe I^atitime Caual 
Company of Nicaragna the said two concessions granted by tbe Ee- 
publies of Nicaragua and Oosta Rica, respectively, together with all and 
singular the rights, powers, privileges, property, benefits, advantages, 
and franchises of every nature and kind whatsoever which tbe said 
Construction Company as assignee of the Nicaragua Canal Association 
had in, to, by, or under tbe said concessions. This transfer was made 
in consideration of the sum of 1 12,000,000 in full paid-up shares of the 
capital stock of the Maritime Uaual Company of Nicaragua of the par 
valae of $100 each. Tbe Construction Company, prior to this time, 
had completed tbe final surveys, and was ready to commence in Nica- 
ragua the prebminary work of installation. Owing to the existence of 
certain difficulties between the Republic of Nicaragua and the company, 
■which had been caused by the granting of the Oosta Ricau concession, 
it was deemed of vital importance that work on the canal should be 
commenced at the earliest possible date, so as to satisfy the Nicaraguan 
Government of absolute good faith on tbe part of the company. It 
was decided, therefore, that worlt should be commenced at Creytown, 
if possible, during tbe first week of June, 1SS!>, and, as the time was 
too short within which to prepare and execute a permanent contract 
Between the two companies, the preliminary contract which Mr. Ilitcb- 
cock has already submitted to yoa on a former occasion, was entered 
into on May 24, 1889. On the strength of this contract the Construc- 
tion Company organized an expedition which was immediately dis- 
patched to San Jnan del Norte. 
By Senator Payne : 

Q. That was in June? — A. Yes, sir; the expedition commenced work 
on June 3. 

By Senator MORGAN ; 

Q. Sailed from here on that date! — A. No, sir; arrived down there 
«n June 3. Immediately after the expedition had sailed the board of 
directors of twtb companies met and appointed a joint committee, con- 
sisting of three members from each board, to consider the question of a 
permanent contract between the two companies and t« report to the 
jcspective boards such a proposed document as they might be able to 
agree upon. This joint committee met two or three times a week for 
"three or fqur months until a contract was unanimously agreed upon, 
it was reported by the committee to both boards ami was adopted and 
approved by both companies, and their respective officers were duly 
authorized to execute the same. 
By aenator Edmunds: 

CJ. Can you turn to the entries of that ratiScation and the votes of 
the boards of directors on that pointf — A. Yes, sir [examining book]. 
Shall t read it? 

Ifyon please; and give the date. — A. Thed.'iteis Jannary2, 1890. 
Which company's boohs are yoa reading from I — A. Tlie minutes 

the board of directors of the Maritime Canal ConiijAws til^Wj-ax*-^;** 

" Now read it.— A. (Reading:) " At ttw t»iv\^iftstcACNie'^V'»swi». 
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llto joint conimitlce iipoii the iMind-act Mr, M:isoii presented tlio draft 
of « contract wliicli haii been agreed upon in coinwittee and directt^d to 
he presented to the reepective companies an the committee'a repors. 
The contract Bubinitted w as read to the board and ordered on file. Mr. 
Fairbanks moved that the report of the committee be accepted and the 
contract, aa read, be approved, and that the president and secretary of 
the company be and hereby are authorized and directed to properly 
execute the same when the Oonstruction Company sbal] be prepared to 
do the same on its own behalf. The motion was seconded by Admiral 
Ammen and on vote unftnimonsly adopted." 

Q. Now turn to the Conatmotion Company and give us their vote! 
By Senator Payne : 

Q. Was thatin Jannaryl — A. January 2, 1800. [Reatling from book 
containing the minutes of tbe board of directors of the Nicaragua Canal 
ConBtruction Company.] "Resolved, That the contract between tbe 
Maritime Canal Company of Nicaragua and the Nicaragua Canal Con- 
struction Company as presented and read to the board, be and the same 
is hereby approved and that the officers of this company are hereby 
authorized and directed to execute the same and a£Bx the seal of the 
company thereto." The resolution was passed unanimously. 
By Senator EDaruNDS : 

Q. That is the 3d of January, 1890— A. The day after the action 
taken by the Maritime Canal Company of Nicaragua, 
By the ChaiemAN : 

Q, Is not that contract embodied in the minutest — A, No, sir; itwns 
filed with the secretary of each comi)any. 

Q, Have the contracts ever been recorded anywhere or simply placed 
on yonr fllcM ? — A. Each company has a copy on tile. 
By Senator Edmdmds: 

Q, At the meeting on the 2nd of Jannary of tbe Maritime Canal Com- 
pany I read here [reading from record bookj : " Present, Messrs, Hitch- 
cock, Daly, Hotehkiss, Mason, Ammen, Slout, Darling, and Falr- 
banlts." That was the meeting, was it not^ — A. Tes, air. 

Q, Now at the meeting on the same day of the Constroction Com- 
pany were present Messrs. A. 0. Cheney {in the chair), J. L. Macnnley, 
B. Sturgis, H. E. Hoyt, J. W. Miller, and A. P. Hedges. They were 
the directors of the Construction Company, and tiiese other gentlemen 
were the directors of tbe Maritime Canal Company f — A. Tea, sir. The 
board of directors of the Construction t3orapauy met on tbe 2d to re- 
ceive tbe report of the committee, but did not take definite action on 
the same until the meeting on January 3, 1390. 
By Senator DoLPH . 

Q. Have both of these companies by-laws? — A. Yes, sir. 

Q. Are they there before you ? — A. They are in the miuutas, 

Q. Will you refer to the provision in the by-laws of each compi 
with regard to meetings, showing when the regular meetings are and 
how special meetings are called ? 
By Senator Edmunds: 

Q. Which contract is referred to in those two votes? — A. The per- 
manent contract. As I stated, the joint committee which drew it was 
api>ointed shortly alter tbe preliminary c/mtract was signed. 

Q. And that permanent contract Ik the same one, then, of wbicU Mr. 
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Hitchcock the olber day gave ua a eyuopaia t — A. I jiresiiine Lliiit it ii 
the eame one. 

By Senator Fete : 

Q. Are they at work iiuder the preliiniuary coutract now ! 

Mr. Mason. The final contract is practically in effect. IthasviivJ 
toally been agreed npon by both boards. 
By theCHAiEMAN: 

Q. Has it been written out and signed ^ — A. It haB never been signed 
by the officers, but the minutes of the Maritime Canal Oompany show 
that tiie officers of that company were authorized and directed to exe- 
cute it as soon as the oonatrnetion company was prepared to do the 
same. The Construction Company has not executed it np to the present 
time. 

By Senator Dolph: 

Q. Sow, Mr. Mason, will yon read the conditions of your by-lavs'] 
about meetings t — A. Yes, sir. Article 5 of the by-lawe of the Mari- 
time Canal Company of Nicaragua provides : 

Uegiilar meetiogs of tbe board of directors shall be beld oa the first Thursila; ot 
oac1i mODth. Special mootings of the direotors may be ualled at any time hj the 
president, or, in bis absence, by the vice-president, by causing a notice of the same 
to be sent by mail or telegraph to each director at least one day in advance of such 
meetiug, and a special meeting of tbe board shall bo called by the president at any 
time, npou tbe written requeat of three directors. 

Q. la there anything providing that a gnornm shall be necessary or 
what shall constitute a qnoraniT — A. Yes, sir. The same article pro- 
vides that at any meeting of the board of direotors the presence of a 
majority of the members of the hoard shall constitute a quorum 

Q. At all meetings t — A. Yes, sir, 

Q. Now read the provisions of the other compauy. Which company 
is tbatl — A. I have just read from the by-laws of the Maritime Com- 
pany, 

Q. Now state the same as to the Construction Company. — A. Article 
6 of the by-laws reads as follows: 

Article VI. Regular meetings of tbe board of directors shutl bo held ou the third 
Tbarsday of ettch month. 

Special meetings of thq directors may be called at any tin 
hie absence b; the vice-presidenl, by causing a notice of tbe 

or telegrapb to each director at least one day in advance ol' said meeting, auu n spe- 
oial meeting ol the board shall be called by the president at any time upon the writ- 
ten reqoest of three directors. 

The meetings of the board of directors shall be held at the principal ofRoe of tha 
company in the City of New York, or at snch other place as tbe board of direetora 

Any meeting of the boanl of ilirecforsat wbicb aquonmi ie not present may be ad- 
journed from time to time bjr tbosc presuot as they may direct, aoclsucL adjirarnniBnt , 
shall be deemed to continue in aesaioutiie meeting so adjourned. | 

The presence of a majority of the membera of tbe board of directors shall constitnte 
a qaoiam. 

Q. Was either of the meetings at which this contract was agreed to 1 
a regular meeting! — A, I think so. I know the Maritime Canal Com- 
pany's was. 

Q. That was a regular meetitig ! — A. Tea, sir. 

Q, And the other must have been a special meeting t — A, Yes, sir. 

Q. Was there a majority of the direotors present at both meetings 1— 1 
■ ■ Yes, sir. 
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Q. Wns notice given as tlie hylawa n^inire of a Bpetiiai meeting of 
llic Construction Company 1 — A. Yes, sir. 

Cj. la tliere any record iLere or statement of tbat. 

Tlie Chairman. I suppose il. gives tbe names of the persons present T 

Mr. Mason. It gives the names of the persons present. 
By Senator DoLPH : 

Q. The entry does not show that due service was given 1 — A. No, sir, 
it simply says at a regnlar meeting. We are not called upon really, 
QUder the by-laws, to give notice of a regular meeting. 

Q. Do yoii know why the Construction Company has not executed 
this contraetT — A, I do not know whether they have finally fixed 
upon ' 

Q. Are there any blanks left in the contract as to the amount of 

(coinjiensation or stock? — A. Not as reported by the committee, no sir. 
Q. Nor as agreed to by the company. — A. Nor as agreed to by the 
company. 
By Senator Edmunds: 
Q. Well, ae I nnderstaiid from these minutes the dranglit was pre- 
sented to these boards of directors? — A, Yes, sir. 
Q. Now, did thatdranght, which the directors attbe meeting directed 
their president to execute, contain any imperfection or blank or other 
thing to be filled or determined upon ? — A. There may have been some- 
thing in regard to the denomination of the bonds or the rate of interest. 
There were seven draughts made of the contract before the final report 

■ was submitted, and 1 should have to refer to the final draught. 
Q. Have you gotthefinal draught here? — A. Yes, sir. My recollec- 
tion is that the amounts were all filled in. I have my draught of it. 
Q. Is that the final draught? — A. Yes, sir, the final draught. 
Q. It was drawn up in duplicate I suppose ? — A. Yes, air, 
Q. And you have one of the duplicates ? — A. Yes; that is to say, this 
draught I have here is the original draught from which the two copies 

■ which are on file with the two companies were made and is identical. 
Q. Is this the paper which wassubmitted to the board of directors? — 
A. This is an exact copy of the paper. 
Q. Yes, but is that made from the paper submitted to the board or ia 

the paper you have here A. The two papers which the boanls 

approved were really made from this, tbis being the draught copy. 

Q. I merely wanted to get at the precedence of the order. This, then, 

is the draught from which thednplicatecontracts, rcadytAbesigued, as 

yon understand at any rate, then presented were made? — A. Yes, sir. 

Q. So that this paper now in your hands is identical with those 

duplicates ? — A. Yes, sir. 

1Q. Now, see if there is any bl.ink Iherc? — A. (Esaminiug i)aper.) 
Here is a blank in the date 
By Senator Patnb : 
Q. Those iiapers were prepared by you, I suppose? — A. Yes, sir. It 
Is the work of the committee, but I acted aa the attorney. (Continuing 
examination of paper.) I do not see any blanks in this copy. 
By the Chateman: 
Q, Is that signed by any one at all ? — A, This is not signed ; no, sir. 
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By Senator Edmunds: 

Q. IJad yoii finisbprt making your coiiSGcntive statonientT — A 
thiak I have given yoii all tku facts np to tlie time of tlie contract. 
By the Chairman: 

Q, If there is anything clae, now, that bears upon your liabilities or 
your i»resent condition we wonid libo to have it up to this time. Since 
tbat time, uuder ttie provisional contract, as I understanil, the Construo- 
tioD Company has gone on and done a good deal of workf — A, The 
Oonstractton Company hEis been engaged at work since June last. It is 
praotically operating under the permanent contract. 
By Senator Evaets : 

Q. That is a very important point. You had agreed by resolutions 
to a definite contract to bo executed by your officers. Now if that rests 
in abej'aDce anexecnted, either in form or in eubatance, it is one thing; 
but as yott now stand, apou tbat condition of obligatious between the 
companies, your coinpauyhas allowed the transactioii to goou as tinder 
the permanent contract, which is different from what it would be if it 
had been going on merely under tlie provisional contracts; which is 
it! — A. Well, I shall have to refer that question to the presidents of 
the two companies. 

By the Chaieman 

Q. Is there any difference in the mode or manner of work or mode of' 
payment between the provisional contract and the permanent con- 
tract? — A. Tes; the permanent contract provides for payment in stock 
and bonds. 

By Senator EosruNDS : 

Q. I see here, Mr. Masou, in the fourth head of this contract, wbicli 
is exactly like the papers laid before the two boards, " that it" — that is 
the Construction Company — " that it will begin work on this contract 
ou the Nicaragua Canal within thirty days nest after the esocution of 
this agreement, and will complete the construction of said canal with 
its appnrteuauces and other works and deliver the same to the party 
of the second part ready for operation on or before October, 1897;" 
and then goes for other things! — A. Yes, sir. 

Q, Now then, if, as yott say, this work is now ffoing on under this 
unsigned duplicate contract that you have described, when does the 
period of the obligation of the oomp-any to begin within thirty days 
and to end it by 1897 begin to operate I — A, I can only answer that by 
saying that I understood at the time, and have understood ever since,, 
that when the contract is executed it will be executed mmc pro twney\ 
as of the date it was approved, 

Q. But the language ia " after the execution of this agreement," 
which, I take it, means the sign manual of the persons authorized to 
Biga. A. Well, I suppose, strictly speaking, that is so; but the board 
of directors were unanimous in regard to this contract, and although the 
act of signing it was delayed for one reason or another, it was virtually 
understood that when it was executed it would be executed nuno;pro 
fUNC as of the date it was authorized. 

Q. You say it was delayed for one reason or another. Can you give 
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y. lou say it. was tieiayea Tor one reason or anoiner. i/au you givu ^_ 

any reason ? — A. Personally I linow of none. ^H 

j Q, You are a member of the board 1— A. I am a member of the board ^H 

I of directors of the Maritime Canal Company. ^H 
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Q. nuvc,von any rehitioiis with the ConsLniction Compaity T — A. ITie 
Brni of which 1 am a member are the attorneys. 

Q. Yea, but yon are not an officer of it t — A. No, Rir ; I am not an 
officer. 

Q. Yon are not a director! — A. I am not in Iha board of directors. 
By Senator Patne; 

Q. I noiild like to aak one question about that $0,000,000 stoclis ol 
the association that is retained by tliein as their jiei'soDal property ; 
they doiJHted $0,000,000 to the Oonstraction Company, and it remains 
with them T — A. Yea; it was distributed to the shareholders of the as- 
eociation. The aKsociation lias since been dissolved. 

Q. How much of the 4(1,000,000 stock donated have they disposed of! — 
■ A. I shall have to refer you to Senator Miller. 
By Senator Evarts : 

Q. Have any transfers taken place of the $0,000,000 retained by the 
ori^nal association t — A, Whether there have been any transfers of 
that stock 1 do not know, but I presume there have. It was originally 
transferred to the shareholders of the association, but whether they 
have parted with any portion of it I can not say. The transfer books 
will show that. 

By Senator Edmubds : 

Q. Are you willing we shouM have a copy of this pnper [the contract] 
for our use and examination 1 

Mr. M.ILLEE. We would not like to hare it published, but have no 
objeetiou to leaving it with the committee, 

Mr. Hitchcock. Mr. Chairman, I would like to say in this connec- 
tion what I said before, that while the officers of the company are an- 
thorized to sign this contract, yet they and the committees of the two 
companies decided that it was a contract which it might be desirable to 
submit to the counsel of bankers who propose to take hold of these 
bonds to see if any change ie necessary. In the next place, the ques- 
tions of dnratioD of the bonds and the flsing of a rate of interest has 
to be considered, and until those matters are settled it is impossible to 
fix definitely the sum of bonds and stock to be put into this contract 
to pay for that work, and that is the reason why the officers have held 
back from signing this contract, and while, as I stated, it was a con- 
tract practically agreed upon, it is an unsigned contract. 
By Senator Fryb : 

Q, Then the present operations are going on under this contract T — 
A. I understand that they are. 

Mr. Miller, I understand thoy are. Since I became president — of 
course this all took place before I came in — the outgoing president told 
me this, and the conditions we were in, and that we were proceeding 
under the imperfect contract; but by a mutual understanding, which 
had no record or anything, the actual signing of the contract bod been 
left iu abeyance, thinking something might come up in the negotiation 
of bonds, thinking something might have to be changed and itcouhlbe 
changed better before it was actually signed than ic could otherwise; 
but we were proceeding untler the contract as there drawn up. 

Senator Evarts. That wouUl come to this, that if the contract was 
executed what had been done between the two companies would be 
treated as if it were executed. 
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Senator Fbte. TLat is, if $1 was exiwiidcd $2 would be expected. 

Senator DOLPn. As I uud erst and jou, Mr. Ilitdieock, the considera- 
tion to be paid by tho Oana.1 Company, wbicb is, in fact, the coaditions 
ou your part, is still left open and iindertei'miaed j tliat is, tlie amount 
of stock and bonds to be paid under this contract is stilltindetertnined I 

Mr. Miller. Rot left open so far as our company is concerned at all, 
unless we sec fit to re-opeu it. 

Mr. HiTCiHCOCK. What I mean is thiB, that the Maritime Company 
must realize Biifficient from its stock and bonds to build this canal, and 
until it can see a little clearer what it is going to got for its stock and 
bonds, we can not tell how much to put into this contract. 

Q. Under that contract what wonld the Maritime Company have to 
do vith the stock and bondsT If the construction work is to be eo much 
stock and bo mm^h l)onds, the contract being executed, that would be 
their lookout I — A. Yes, perfectly true. They have consulted our com- 
mittee, and we have to be consulted as to the duration of the bonds, 
and they have asked us to consider the market with tliera. 

Q. So that, to come back to my question, the amount, as you under- 
stand it, of stock and bonds, that is the consideration to be paid by 
your company, is still an open matter ? — A, It is a matter which we 
mas see fit to reopen. 

Q, Do I understand you to say that the amount, as well as the in- 
terest and duration, is open I — A. In the way that 1 have staled. Un- 
til we can see more clearly than we can now about what is to be real- 
ized for stock and bonds we can not tell how much to pay. 

Q. In other words, the Oonstriiction Company is not willing to take 
a specified amount of the stock and bonds of your company tor the 
work, but that is to be left open until they ascertain what the stock 
aud bonds are to be sold for, so that they can get sufficient considera- 
tion 1 — A. That question can be bettor answered by tbe Coustructiou 
Company. 

Q. I merely asked what you thought. 

The Chaleman. This is absolutely certain, that Cougrees will prob- 
ably not intervene and subscribe for this stock until the amount of the 
stock and the cost of the improvements are fixed, and prob.ibly until 
modifications are made by the consent of these two contracting parties. 

Mr. DOLPH. I can not see how. 

Mr. Milleb. The considerations are all Bet out in that contract. 
We have gone ou directly under that contract since I have been presi- 
dent. 

By Senator Edmunds : 

Q. When did you begin to be president! — A. I came in iu Febru- 
ary. 

Q. That was a month after the meeting of the two boards of direct- 
ors t— A. About that. There is nothing now that prevent* my signing 
that document to-morrow and calling upon the Maritime Company to 
sign it. 

Q. But I understand you to say now that that contract, to which we 
refer, is a positive obligation and you are executing it on the part of 
jour company! — A. lam; 
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as (lifllcult to deal with as if it was eigned 1 — A. It is. Ab I aaid, it 
^•.oafilil lo linvo been signed. 1 found it in tbat condition and so I wfiot 
ou with it. 

Q. Tben, if we correctly understand yon now, speaking as the presi- 
dent of the Oonstructiou Company, the contract of wliich we have been 
speaking is in force and is iu process of execution? — i. Tea, sir. 

Q. Just as it rends T — A. Jiistas it reads; that is my nnderstaiiding. 

(J. Then 1 tliink it right to Ksiy riglit here to Mr. Hitcbcock and you, 
only speaking for myself alone, that the sitnation is totally different 
from what 1 understood it to be when we bad the pleasure of hearing 
your statements two or three weeks ago, and if your contract is bind- 
ing tliere is nothing, as a member of Congress, I wisli to <lo on the sub- 
ject. It is totally out of any disposition of mine to undertake to go into 
a scheme that is already committed for $150,(H)0,000 bonds and $70,000,- 
000 stock, but. as I say, 1 only speak for myself. 

The Chaibmam. To that I will subscribe. So far as any aid is to 
be rendered by Congress is concerned, the diffloulty with nm is the 
$19,500,000 outstanding. As a matter of course, what Costa Kica and 
Kicaragua are to get is right under the concessions, but it seems to me, 
as to your $12,000,000, there will have to be a re-adjitstmeut of that 
matter. 

By Senator Edsiunds (to Mr. Miller): Let me see if I understand 
in point of fact as to actnal outgoes, leaving out of view for the moment 
the labor, time, and trouble, and the value of influence and all tbat, 
but in actual money. I nnderetand, from Mr. Hitchcock's statement, 
and perhaps from jonrs also the other day, and now again from Mr. 
Hitchcock, that somewhat towards half a million dollars were spent by 
the gentlemen composingthe original association in one way and another 
to get the concessions. Now, then, since the concessions have been 
tnrned over to the Colorado association no cash was paid, but $12,000,- 
000 iu stock. Now, then, the Oouatruction Company, being organized, 
has proceeded to issne stock of its own and raised money upon it. 
How mnch money has it raised 1 

Mr. MiLLEB. Well, it has issued no stock except the original . 

Q. Yes, how much money has the Coustructiou Company raised f — 
A, It issued $4,000,000 stock at SO cents on the dollar, and is now 
issuing the balance of it. It is not all issued yet and uot all paid in, 
but it will have received for its stock about $3,500,000 turned back into 
the treasury, and that mouey is put into the constrnction of the canal 
expecting to be recompensed by the Maritime Company by the issue of 
its stock. 

Q. Well that constitutes, then, the whole receipts for this stock of 
the company which it has issued at 50 cents? 

Mr. DOLFH. And about $SOO,000 paid over from the Maritime Ooi 
pany besides t 

Mr. MiLLBK. Tes, tbat has been paid for work that has been di 
By Senator Edmunds : 

Q. That was paid for work, but nnder the permanent contract 
how T Ton say the permanent contract is in force. That did not call 
for the payment of any cash ? — A. That was paid before I had anything 
to do with it. 

Q. Then the total amount of money your company has bad up to 
now has been about $2,000,000 1 — A. Just at the present time. Of 

lurse there are obligiitions. 

Q. Well, you subscribed for a millinu dollars stock of the Maritime 
Coinpitny; did ^on pay that in cash T--A. Yes, 
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Q, Whore ditl you get the cash, on the issue of your owu stock f — A. 
Tea. 

Q. So that that is a part of the $2,000,000. So that the actual outgo 
all around dowu to this time, sayiug nothing about outstanding obliga- 
tions, for execution of work is iu round numbers $500,000 tor obtainiug 
Gonoessions, otc, by tlio association aud $2,000,000 besides f — A. That 
is about it. This other money is coming which 

Q. Yes, and other expenses of construction, 1 suppose, from day to 
day. Is that the substance of the statement f — A, Yes. 

Q. How much stock of the Construction Compauy i8 now actually 
outstanding iu round uuraboit*; you do not know exactly S — A. Well, 
about $10,500,000, I shouhl chiuk, iu rouud uumbers, 

Q. And on that there has been paid up 20 per ceut., making $2,000,- 

000 

Senator Fete. JJo, but that includes the $0,000,000 in the Mari- 
time Oompaoy. 

By Senator Edmonds : 

Q, About the whole of the capital stock of the Coustructiou Compauy 
isoutstaudiug ; how much is the balance unpaid t — A. About $1,000,000, 
perhaps a little more. 

By Senator Dolph: 

Q. That is a part of the $0,000,000 returned t— A. Yes. 
By Senator Edmunds : 

Q. Tea, but it comes out of tho whole $12,000,000 of your capital 
stock, if I am right. Now^ theu, how much of this outslandiog stock of 
your company which is in the hands of stockholders or anybody else ia 
Rubject to assessment t — A. It is not subject to assessment at all except 
as it is sold. When it was sold, the stock sold at fifty cents on the 
dollar, was paid in installments. 

Q. Yes, but a mau having paid $50 would get a lull paid share 1— 
A. Yes. 

Q. So that none of the stock is subject to further assessment t- 
JNo. 

Mr. MiLLBB. In reference to Judge Edmunds's statement that he 
thought my statement varied from that of the other day, I have not; 
gone over it carefully, but I do not think so. I stated in regard to the 
contract that tho i>ermanenteontracthadbeoncompleted as substantially 
made, that there were only some minor points left open, Byleftoiienl 
meant there was a general understanding between the two companies that 
if it became uecessury to change it we could change it; that is, it was uot 
one of those contracts that if Congress stepped in aud wanted to do 
something we could not change the contract aud make it aatisfaetory, 
or if a set of bankers came iu and said we want this or that rate of 
interest, the change could uot be made. That was my meaning at the 
time, but I stated distinctly that the main contract was substantially 
made as I understood it. So far as the Construction Company was con- 
cerned, if the Government wanted to come in and take stock or guar- 
anty the bonds, I had not any doubt that satisfactory arrangements 
could be made that this contract could be chauged by the consent of 
the two boards. 

Senator Edmukds. The only remark 1 intended to make was that tho 
situation as it now appears to me is entirely different from what 

nnderstootl it. 

. Adjouiued. 
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